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Here is a light source we believe really 
worthy of the optical efficiency of the modern 
microscope. It achieves the long-sought-after 
state of critical illumination at all powers fo- 
cused precisely upon the slide. The light enters 
the microscope objective at an uncommonly 
wide angle (i.e. high numerical aperture) pro- 


viding resolution of the highest order. 


Your first look at a slide so ideally illumi- 
nated will be a memorable experience. Let us 
send you the brochure describing this notable 


contribution to better microscopy. 


SCOPICON, INC. 
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MICROSCOPE LAMP 


215 EAST 149th STREET, 
NEW YORK 51, N. Y. 


YOU SEE THE DIFFERENCE... 


USUAL NARROW ANGLE 
To fill objective lens, light 
must be sharply deflected 
when striking minute com- 
ponents under observation. 
Those incapable of widely 
deflecting the beam are not 
seen clearly. 


SCOPICON WIDE ANGLE 
Lens is filled by wide-angled 
beam. Diminished deflection 
required. Small detail sharply 
visible. 


LOCKED IN PERMANENTLY 
ACCURATE RELATIONSHIP 
The microscope is permanently clamped on the 
lamp platform; once the initial aligning adjust- 
ment has been made, it never changes. Carry 
the unit anywhere; tilt it to the steepest angle, 
if you will; optical alignment stays fixed always. 
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What GENERAL ELECTRIC People Are Saying 


E. D. TROUT 
X-Ray Department 


Repucinc X-Ray Dosace: Because of the in- 
creased portion of the total population now 
receiving radiation from so many sources, it 
may well be that the long term effects of doses 
too small to produce an acute effect are im- 
portant. 

It is hoped that we will become aware of, 
and establish, limitations to prevent the non- 
acute and long term effects of small doses of 
radiation which presently appear to be non- 
reversible once the effect has — initiated and 
which may not be restricted in their influence 
to a single generation. 


52nd Annual Meeting, 
American Roentgen Ray Society 


* 
W. E. JOHNSON 
Nucleonics Division 


Tue Soctar Impact or THE Atomic INpUsTRY: 
One concept of possibly great social importance 
is the fact that atomic energy gives us at last 
very definite evidence that there is nothing 
very substantial in the real world of ours. 
It will probably take decades and perhaps 
generations for a consciousness of the aeeb- 
stantial nature of the universe to sink into the 
minds of people and to influence their social 
conduct and their spiritual beliefs. 

One more effect on our social structure is 
that brought about by the economic impact of 
this industry. At the moment, | think we must 
admit that the economic effects are negative 
and that from the standpoint of useable 
products or productive power that might in- 
crease the wealth of the nation, we are still, so 
to speak, in the red. However, the future looks 
bright even here and it is almost a certainty 
that practical methods will be found to make 

use of nuclear energy for such things as pro- 
pulsion of ships and submarines. If we look at 
this as a first major step toward an industrial 
of we can look toward the 

long-term future of this industry with greater 
confidence. 


Prof. Engineers Northwest Centennial 
Portland, Oregon 


October 24, 1952 


G. B. WARREN 
Turbine Division 


Tue ENcGrineer tN Pustic Lire: The value of 
the engineer in public life is measured by his 
knowledge of industrial engineering and power 
economics, his understanding of structures in 
the broad sense, and his honesty of approach. 
developed because he has learned that nature 
can’t be cheated . . . can’t be made to produce 
something for nothing. 

I believe we need the practical, informed, 
and so, intellectually honest, approach to public 
affairs that the engineer has brought to our 
private industrial affairs. This cannot, in my 
judgment, be obtained by the part-time atten- 
tion of engineers on a layman basis in govern- 
ment, but must be obtained by professionally 
trained public administrators who will need 
much, but not all, of the technical training of 
the engineer. supplemented by the broader 
training required of this field. 


University of Wisconsin 
4th Annual Engineers’ Day 


* 


J. C. AYDELOTT 
Transportation Department 


Rattroap Evecrrirication: The urge to lower 
the cost of electrification is, of course, what 
prompts us to look hopefully at every possible 
system. But there are other proved ways of 
getting costs down that are far more effective 
than starting with a blank piece of paper and a 
new dream every time the question of railroad 
electrification comes up. 1 am referring, of 
course, to the genius of American repetitive 
manufacture. there is far greater benefit to 
be realized by standardization—both in manu- 
facture and operation—than can ever be hoped 
for by hunting for a unique solution for a given 
set of conditions on some particular railroad. 


G-E Review 
You can put your confidence in 
GENERAL @@ ELECTRIC 
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LOW POWER 
MICRO MANIPULATORS 


NOW AVAILABLE FROM STOCK 


5 MODELS TO CHOOSE FROM! 


PRICED FROM $175.00 up 
ALSO: 


GAMMA CHAMBERS MICRO-MANIPULATOR 
WITH MICRO-INJECTION APPARATUS 


FROM $200.00 up 
FOR LITERATURE WRITE TO 
GAMMA INSTRUMENT CO., INC. 


P. O. Box 532, Great Neck, N. Y. 
“A BRINKMANN AFFILIATE” 


Ribonuclease - Carboxypeptidase - Chymotrypsin 
Edestin- Soybean Trypsin Inhibitor- Catalase-Histone 


Pepsin Ovalbumin 
lyophiled RY S ha salt free 
2 x crystallized 
HYALURONIDASE HYALURONIC ACID 
100-200 TRU/mg. and 350-450 TRU/mg. highly polymerized-Human Umbilical Cord 
DESOXYRIBONUCLEASE DESOXYRIBONUCLEIC ACID 
1 x cryst. Kunitz, M., J. Gen. Physiol. highly polymerized 


33, 349 (1950) 


WORTHINGTON BIOCHEMICAL SALES CO. 


FREEHOLD, NEW JERSEY 
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Chemical Corps Medical 
Laboratories 


7. Chemical Corps of the Army maintains three 
major research establishments: Chemical Corps 
Biological Laboratories, Chemical Corps Chemical and 
Radiological Laboratories, and Chemical Corps Med- 
ical Laboratories. The last is the present-day descend- 
ant of the Gas Defense Service created within the 


| Medical Department of the Army in the latter part 


| of 1917. 


The Chemical Corps Medical Laboratories 
are housed in buildings erected since 1943 at Army 
Chemical Center, adjacent to Edgewood, Maryland. 

The administration of the Chemical Corps Medical 
Laboratories is headed by a Medical Corps officer 
assigned to the Chemical Corps for that purpose. 
The direction of the research within the laboratories 
is carried out by civilian scientists, headed by a sei- 
entifie director. The research staff is predominantly 
civilian; qualified military personnel from the Chem- 
ieal and Medical Corps of the Army, from the Air 
Force, and from the Navy are also assigned there. 

The research personnel is organized into five divi- 
sions: Biochemistry, Biophysics, Clinical Research, 
Physiology, and Toxicology. Each division has in it 
about 100 people and has as its head a division chief 
of recognized standing in his particular field. The divi- 
sions are divided into branches headed by younger 
M.D.s or Ph.D.s. Each branch works on one or more 
of the projects assigned to the laboratories by the 
Research and Development Board. 

The research work carried out within the Chemical 
Corps Medical Laboratories falls into four major eate- 
gories: (1) the toxicities, effects, and mechanisms of 
action of chemicals used or proposed for study as 
offensive agents in chemical warfare; (2) the develop- 
ment of means of protecting or treating military per- 


| sonnel exposed to poisoning by chemical warfare 


agents; (3) the toxicities, effects, mechanisms of ac- 
tion, and chemical or physiological antagonisms of 
substances handled by military personnel but not in- 
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Executive Editor 
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Howard A. Meyerhoff, Chairman 
William R. Amberson Bentiey Glass 
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tended primarily for use in chemical warfare; and 
(4) the factors involved in production and prevention 
of wounds. The primary program of applied research 
is integrated closely with supporting basic research. 

The results of research projects are presented as 
Medical Laboratories Research Reports, for cireula- 
tion within the Department of Defense and associated 
agencies. Those portions of this work that contain 
basie knowledge of general application in medicine 
and biology are published openly whenever security 
considerations permit. The present uses of drugs 
like diisopropyl fluophosphate in treating myasthenia 
gravis and of nitrogen mustards in treating certain 
blood dyserasias illustrate medical applications of 
knowledge that originated as classified information. 

Although the research facilities and personnel of 
the Chemical Corps Medical Laboratories are capable 
of attacking a wide range of problems, other labora- 
tories with special facilities or knowledge in limited 
fields are placed under contract to do research within 
their special areas of unusual competence. In this way 
the laboratories complement or supplement the work 
of their own staff. 

In addition to their research function, Chemical 
Corps Medical Laboratories have the duty of inereas- 
ing the scientific competence of their staff. This is done 
in three ways: by weekly seminars conducted by lab- 
oratory personnel or by outstanding guest scientists 
and open to all staff members; by conferences and 
symposia on specific topies, in which selected members 
of the staff and invited experts participate; and by 
in-service training courses yielding credits applicable 
toward graduate degrees in the basic medical sci- 
ences. For this latter purpose certain staff members 
hold appointments as lecturers in the University of 
Maryland. These men organize and offer courses at 
the graduate level within Chemical Corps Medical 
Laboratories. Research done within these laboratories 
is acceptable as thesis material. 

J. H. 
Pharmacology Branch 
Chemical Corps Medical Laboratories 
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#8 975 


Listing over 600 
Research Biochemicals 


CLEVELAND On! 0 


PAPER PARTITION 


CHROMATOGRAPHY 


EQUIPMENT 


A new and more 
complete line of paper 
chromatographic 
equipment, 

carefully engineered 

for use in this new 
field of analysis. 


Also Available: 


@New Chromatocab 
Models 


@ Strip Suspension Racks 
(stainless steel or 
glass) 

@ Electronic densitometers 

@ Ultraviolet Lamps (long 
and short wave-length) 

@ Indicator Sprays 

@ Disc Chambers 

@ Solvent Troughs & As- 
semblies 

@ Micro Pipets 

Clips 


CHROMATOGRAPHY DRYING OVEN 


Write for Catalog 
RESEARCH EQUIPMENT CORPORATION 


Manufacturers 
Dept. S, 1135 Third Street. 20, 


UNITRON MICROSCOPES 


200-300 POWER MICROSCOPE SET 
The complete laboratory for the naturalist. Set includes pre- 
———— “yo with rack and pinion focusing. 2 eye- 
pieces, lamp, 1 blank slides, tweezers, 
ete., wooden carrying case. complete, only $29.95 


80-500 POWER TRIPLE NOSEPIECE 
The aptical performance of a research 
instrument at a fraction of the cost! 
Achromatic objectives: 10x, 20x, 
8x, 12. 5x. Rack pinion 
Fitted 


only $49.95 


OTHER MODELS AVAILABLE 
200x rack and pinion 611.98 
eyepiece 1.50 


00-250x double nosepiece 3 50 
ALL INSTRUMENTS FULLY GUARANTEED 
Postpaid except on C.O.D.’s 
Send oe or money order or 
justrated literature to: 


UNITED SCIENTIFIC co. 


204-6 Milk St., Dept. R-98, Boston 9, Mass. 
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Reagent | 


C & B Reagent Chemicals are manufac- 
tured to meet definite standards of purity 

. standards which have been set u 
to insure products suitable for 
and analytical use. These standards are 
based upon the publications of the Com- 
mittee on Analytical Reagents of the 
American Chemical Society and our own 


Dispense .025 cc to 120 tt- 
Pipette automatically 


to .001 precision with 


ILAMATIC 


Automatic Pipette 


At leading research 
center in altimore, 
Filamatic dispensed 
volumes of 0.5 cc with 
an average variation of 
.001 cc. Amazing results 
prove Filamatic 10 
times more accurate 
than heretofore pos- 
sible with automatic 
pipetting machines. 


manufacture of fine 


Laboratory and 


Physician 


experience of over thirty years in the 
emicals. 


Houses 


throughout the World. 


Write for copy of catalog, 
The COLEMAN & BELL Co. 
nufacturing Chemi 


@ Adjustable speed — 6 to 
90 deliveries per minute. 
@ Heavy duty, 1/30 HP 
Gearmotor. 

@ Micrometer type adijust- 
ment of delivery volume. 
Aseptic filling vunit—in- 
stantly removable for 
cleaning or sterilizing. 


@ Electronic control— 
Maintains constant motor 


torque at all speeds. 
@ Ask dealer to demonstrate.Write for Bulletin S-10. 


National Instrument Co. 


5005 Queensbury Ave. Baltimore 15, Md. 


before you buy YOUR electrophoresis-convection apparatus 


CONSIDER 


the Raymond ELECTROCONVECTOR 
for preparative electrophoretic separation of all 


kinds of colloid mixtures 


a significant improvement in this indispensalle apparatus . 


® Volume capacity adjustable from 20 to 250 ml. 


Steam sterilizable 

Absolutely leakfree 

Double channel 

® Two specimens simultaneously 


> Pump and buffer jar on one base 
® Fits into any standard refrigerator 


® Tested and proved performance 
® More than 30 now in use 


& Only $300 complete—immediate delivery 


The Raymond ELECTROCONVECTOR 
consists of: 
1. CeH,-of one-seamless piece of cellulose dielysis tubing 
2. Cell frame 
3. Buffer jar with attached electrodes and pump 
4. Power supply for operation from 110 v. A.C. line 


For additional information on this invaluable research 
tool, and for a complete annotated bibliography of 
electrophoresis-convection, write for File EC 


E-C APPARATUS CO. 23 HAVEN AVENUE, NEW YORK 32, NEW YORK 
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MAGNIFIERS 
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SPECIAL CHEMICALS DIVISION 


me 


1450 BROADWAY, NEW YORK 18, N. Y. 


No. 19A 
Single lens 
in folding 
bakelite 
mount 
$0.50 ea. 


THE GRAF-APSCO COMPANY 
5868 Broadway Chicago 40, Ill. 


DENTAL CARIES and FLUORINE— 


x clothbound, double column, XI + 111 pages 


FROM THE CONTENTS: 
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ngestion 

Abel Wolman Fluorine and the Public Water Supply 


Published in 1946, this volume is attracting increasing atten- 
tion today. $3.50—Cash order price to AAAS members $3.00 
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Washington 5, D. C. 
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The Occurrence of Hydrocarbons in Recent 
Sediments trom the Gulf of Mexico 


Paul V. Smith, Jr. 
Standard Oil Development Company, Linden, New Jersey 


HE ORIGIN OF PETROLEUM has been a 

widely debated subject for many years. It has 

been rather generally accepted that organic 

matter deposited in marine or brackish water 
sediments served as the source material for eventual 
petroleum formation. Conceptions of the process from 
this point have, however, been many and varied. The 
most prevalent viewpoint, perhaps, has held that 
burial of the original complex organic matter by sev- 
eral thousands of feet of overburden and a lapse of 
several millions of years were necessary conditions 
for its conversion into hydrocarbons (1). 

More recently a school of thought has developed 
which believes that oil formation may begin soon after 
deposition of the organie matter in the sediments (2), 
but the presence of liquid hydrocarbons in Recent 
marine sediments has never been definitely demon- 
strated (3). Probably the most extensive study ever 
carried out on Recent sediments was that of Parker 
D. Trask and his associates under A.P.I. Project 4. 
They collected samples from almost every kind of en- 
vironment and with a worldwide distribution. In sum- 
marizing his monumental work in this field, Trask has 
written, 

No liquid hydrocarbons were found, and if any were 
present they must have occurred in quantities less than 
. ++ 1 part per 100,000 in the marine samples. The sedi- 
ments investigated represent the richest deposits in the 
writer’s collection of 2,000 samples from all parts of the 
world; consequently, the absence of petroleum in them 
indicates that in all probability petroleum does not form 
in sediments at the time of deposition (4). 


Several years ago a project dealing with the nature 


of the organic matter in recent marine sediments was 
initiated in the Standard Oil Co. (New Jersey). It 
was aimed at learning something about the types of 
organie compounds present in the sediments and, if 
possible, at determining whether a noticeable change 
in the nature of the organic matter could be observed 
with inereasing age or depth of burial. One of the 
surprising results of this study has been the discovery 
of liquid hydrocarbons in Recent sediments from the 
Gulf of Mexico. Aliphatie and aromatic hydrocarbons 
have been identified in ten Recent marine sediment 
samples from four different locations in Texas and 
Louisiana, in which specimens representing near- 
shore and off-shore locations (Table 1), and oxidizing 
and reducing environments, were included. Depths of 
these sediments ranged from a few inches up to a 
hundred feet below the water floor, and they were of 
a mucky or silty nature. 

The general procedure involved the following steps : 
The sediment samples were frozen in dry ice at the 
collecting site and were maintained in this condition 
during transit to the laboratories. The material was 
then dried at 50° C in an oven evacuated to 2 mm 
Hg and ground in a micropulverizer to an average 
particle diameter of 2-3. Extraction at refluxing 
temperatures by a mixture comprising 70 vol % ben- 
zene, 15 vol % acetone, and 15.vol % methanol foi- 
lowed. In spite of careful distillation of the solvents 
prior to use, minute residues were obtained upon 
evaporation to dryness. In no ease did the blank 
amount to more than 1.6 wt % of the extracted or- 
ganic matter. After removal of the solvent with a 
stream of nitrogen, the extracted organic matter was 


TABLE 1 
RECENT SEDIMENT SAMPLES 


Location 


Description 


7 miles off Grande Isle, La. 
Long. 90° 01’ W 
Lat. 29° 08’ N 


17 miles off Corpus Christi, Texas 
Long. 97° 43° W 
Lat. 27° 50’ N to 27° 55’ N 


Laguna Madre Flats, Texas 
Sample I 
Long. 97° 31’ W 
Lat. 26° 59° N 


A core of sediments taken from the floor of the Gulf of Mexico downward to 
a depth of 106’. Water depth—41.2’. Gray silty clay, occasionally inter- 
bedded with gray, fine-grained silty sand. 


A series of samples scooped off the Gulf floor. 


Black, organic algal muck. Typical of material that collects in low places in 
the Laguna Madre flats surface and associated with a strong concentration 
of hydrogen sulfide. Wind-blown lagoon water remains in these low places 
for long periods of time after adjacent flats become dry. Sample represen- 


tative of the uppermost 12 in. of the flats surface. 


Sample IT 
Long. 97° 31° W 
Lat. 26° 58’ 30” N 


Thinly laminated black and gray algal clay from area which is sometimes dry 
and sometimes flooded. Uppermost 12 in. of the flats surface. 
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separated by chromatography over freshly activated, 
powdered alumina (Harshaw, Al-0101-P). Successive 
fractions were eluted with n-heptane, benzene, pyri- 
dine, acetone, and methanol. The heptane cut was 


designated as the paraffin-naphthene fraction, the ~ 
benzene cut as the aromatic fraction, and the last — 


three were combined to give an oxygenated or as- 
phaltic fraction. 

The concentration of extractable organic matter in 
many sediments is quite low. In the samples studied, 
it has ranged from 30 to 450 parts per 100,000 of 
dried sediments. The quantity of free hydrocarbons 
has varied from 2 to 19 parts per 100,000. 

In Table 2 are found data for several representa- 
tive samples. In all cases hydrocarbons were isolated, 
and furthermore, in the case of the Grande Isle core 
from Louisiana, the amount of hydrocarbons increases 
and the quantity of complex organic matter decreases 
with increasing depth of burial below the floor of the 
Gulf. Since the amount of extractable organic matter 
is constant for these three sections, the data certainly 
indicate a change in the nature of the organic matter 
in the direction of petroleum. It is interesting to note 
that the Laguna Madre sample (from Texas), in a 
reducing environment, contains 3.9 times as much free 
hydrocarbons as the specimen from an oxidizing 
environment. The former, incidentally, also contains 
3.9 times as much sulfur as the latter. 

Although the relationship between the hydrocarbon 
and sulfur contents of the two samples may be for- 
tuitous, it fosters a bit of conjecture. Strains of 
autotrophic sulfur bacteria are known, of course, 
which utilize carbonates as a carbon source, oxidize 
hydrogen sulfide, and deposit free sulfur inside or 
outside their cells. The sediment sample with low 
hydrocarbon and sulfur contained 6 times as much 
carbonate as the hydrocarbon- and sulfur-rich sample. 
Since the sediments are from the same lagoon and are 


only a few thousand feet apart, the original organic 
and carbonate contents were probably quite similar. 
This combination of circumstances suggests, then, 
that there may be a direct relationship between sulfur 
and hydrocarbon production, at least in the case of 
a particular group of bacteria. Recent work by Zo- 


, Bell and his co-workers (5), diselosing the production 


of hydrocarbons by autotrophic, sulfate-reducing 
bacteria cultivated in an inorganic medium in the 
laboratory, lends credence to this hypothesis. 

Proof that the paraffin-naphthene and aromatic 


‘fractions are actually hydrocarbons has been fur- 


nished by elemental analysis, infrared absorption 
spectra, and their behavior on the alumina during the 
chromatographic separation. 

If one were to extrapolate the data obtained on a 
106-foot core of sediments taken from the floor of 
the Gulf of Mexico 7 miles off Grande Isle (186 parts 
hydrocarbons + asphalties per miliion parts of dried 
sediment), a cubic mile of these sediments would con- 
tain 4,500,000 barrels of a paraffin-naphthene, aro- 
matic, and asphaltic mixture resembling crude oil. In 
smaller units, this would be 7000 barrels per acre 
for a column one mile deep. Since the concentration 
of hydrocarbons increased with depth in this core, 
the estimate is probably conservative. 

With the presence of liquid hydrocarbons in Recent 
sediment samples established, the question resolved 
itself into, “What is the origin of these hydrocar- 
bons?” They could be present (1) by contamination 
during either the collection or the analysis of the 
sediments, (2) by migration or diffusion from greater 
depths, or (3) by deposition or genesis in the sedi- 
ments themselves. Great care has been exercised dur- 
ing the whole program to prevent contamination, so 
it is felt with certainty that this possibility can be 
discounted. It would be difficult to rule out the possi- 
bility of migration or diffusion from greater depths 


TABLE 2 
EXTRACTION OF ORGANIC MATTER FROM RECENT SEDIMENTS 


Grams organic 


Sample description matter extracted 


Chromatographic analyses of extracted organic matter 


/100 g % Paraffin- 


% Remaining 


% Aromatic % Asphaltic 


dried sediment naphthene on alumina 
The following sections are from 
a core of Recent sediments 
taken about 7 miles off Grande 
Isle, La. The numbers indi- 
eate feet below the floor of 
the Gulf of Mexico 
3-4 0.031 6.0 1.5 14.0 78.5 
18-22 .032 17.9 2.5 12.1 67.5 
102-103 031 25.0 5.7 10.6 58.7 
Laguna Madre Flats, Texas 
(0-12” below surface) 
Reducing environment 185 9.2 1.0 5.1 Ae 
Oxidizing environment 450 11 < 0.5 26.8 72.1* 
Sediment free of extractable 
organic matter 0.0005t 


* Includes free sulfur present in aromatic cut. 
+ Solvent blank. 
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were it not now possible to settle the question by 
means of carbon 14 age determinations. 

Ages of 11,800-14,600 +1400 years were obtained 
for the hydrocarbons extracted from several sections 
of the Grande Isle core of Recent sediments. A com- 
posite carbonate sample from the entire core proved to 
be 12,300 + 1200 years old, and the nonextractable or- 
ganie matter, which comprises a major portion of the 
original organic content, had an average age of 
9,200 +1000 years. This slightly younger age can be 
readily -explained by the somewhat larger amounts 
of nonextractable organic matter present in the shal- 
lower sections of the core. 

For control purposes, a sample of shale was ex- 
tracted, and the resulting extract was separated by 
chromatography, using the same technique as was ap- 
plied to the Recent sediment samples. The hydrocar- 
bons thus obtained were “dead” by carbon 14 analysis, 
as might be expected, giving a net count, in epm/g 
earbon, of 0.03+ 0.08. In a similar manner, samples 
of cetane, produced by the hydrogenation of sperm 
oil, were analyzed before and after going through the 
same sequence of analytical steps. Net counts of 
3.18 + 0.10 and 3.10 + 0.06 were recorded, which check 
the value of 3.14+0.07 obtained for modern wood 
under the same conditions. All age determinations 
were carried out by J. Laurence Kulp, of the Lamont 
Geological Observatory of Columbia University. 

The data demonstrate that the analytical procedure 
used on the Recent sediment samples does nothing 
to make the hydrocarbons appear either younger or 
older than they should. Hence it may be concluded 


that diffusion did not oceur to any appreciable ex- 
tent, and that the isolated hydrocarbons were either 
deposited with, or generated in, the sediments them- 
selves. 

It is interesting to speculate as to the source of 
these hydrocarbons. Shimkin et al. (6) have estab- 
lished the presence of polynuclear aromatic com- 
pounds in extracts from barnacles. ZoBell and co- 
workers (5, 7) found paraffins and naphthenes in 
extracts from laboratory cultures of marine bacteria. 
In our laboratories, hydrocarbons have been detected 
in concentrations of 45-58 ppm dry weight in oysters 
and bluefish. Until much more work is done to clarify 
the picture, it seems plausible to suggest that the 
petroleumlike mixture being formed in the present 
era is a composite of the hydrocarbon remains of 
many forms of marine life. It is a logical extension 
of this hypothesis to state that erude oils of varying 
composition might result from changes in the relative 
contributions of different forms of marine life. 


References 


1. Kneset, G. M. Fundamental Research on Occurrence and 

Recovery of Petroleum. Report of Progress 1946-47. New 

York : Am. Petroleum Inst., 89. 

Link, W. K. Bull. Am. Assoc. Petroleum Geol., 33, 1767 

(1949). 

3. RANKAMA, K., and SAHAMA, T. G. Geochemistry. Chicago: 

Univ. Chicago Press, 355 (1950). 

Trask, P. D. In Problems of Petroleum Geology. Tulsa, 

Okla.: Am, Assoc. Petroleum Geol., 82 (1934). 

5. Am. Petroleum Inst. Research Project 43A, Third Quart. 
Rept. for Period ending Mar. 31, 1952. 

6. SHIMKIN, M. B., Kop, B. K., and ZecuMetster, L. Science, 
113, 650 (1951). 

7. Suscer, F. D., and ZoBe.t, C. BE. J. Bact., 62, 117 (1951). 


te 


Dangers Confronting American Science 


Melba Phillips* 
The American Association of Scientific Workers, New York 


Tue Status or Science 


The changed status of science. During the past ten 
years science in the United States, through a series of 
outstanding developments, has won for itself a public 
acceptance and support that it has never known be- 
fore. The main achievements have been the techno- 
logical ones that contributed so notably toward win- 
ning the war, as well as the sequence of revolutionary 
medical discoveries in the fields of antibiotics and 
hormones. It seems natural that enthusiastic public 

1The present report is the work of no single author: It 
represents the result of extended discussion by officers and 
many members of the Amercan Association of Scientific 
Workers over the past two years. Officers for 1951-52 were 
T. Rosebury, president, and a panel of vice presidents: S. 8S. 
Cohen, I. Fankuchen, W. F. Hewitt, R. Hodes, K. F. Mather, 


W. H. Pearlman, L. Pauling, E. L. Smith, and C. J. Witton. 
Melba Phillips was 1951-52 secretary. 
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and governmental support of science should have 
arisen from results as palpable as these. Nevertheless, 
many scientists believe that the form this support 
has taken is fundamentally unsound, that a danger- 
ous situation has developed, and that analysis and 
remedial measures are urgently needed. Indeed, it 
was fairly apparent at the outset (and was pointed 
out by many at the close of the war) that science was 
not being supported for its own sake, nor for what 
it could do, but, in far too narrow and specific a way, 
only for those things that it had so spectacularly done. 
The resulting cumulative damage to science has now 
reached conspicuous dimensions, and it is the purpose 
of this article to outline and examine this situation. 

Classically, science has had two distinct but har- 
monious goals: the discovery of the secrets of nature 
for humanitarian purposes—that is, for improving the 
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material conditions of human life—and the acquisition 
of knowledge for its own sake. Both aims are largely 
denied under the new conditions for public support. 

The greatest humanitarian opportunity ever offered 
to science—namely, the technological development of 
vast backward areas of the earth—has become mani- 
fest and realizable in our epoch. This aim, although 
formally accepted in President Truman’s Point IV 
program, has received only the most paltry govern- 
mental support and is largely ignored. What has dis- 
placed it? A vast program of military research, which 
transforms the humanitarian aim of science into its 
opposite. 

The perversion of goals. The largest single “scien- 
tific’ budget in the world today is probably that of 
the Atomie Energy Commission : $1,200,000,000 (esti- 
mated) for 1951. Although detailed figures are not 
available, it appears that relatively little of this money 
and effort goes into the development of atomic energy 
for peacetime uses, whereas the overwhelming bulk 
goes toward the manufacture of bombs. Over 500 mil- 
lion dollars per year, in addition, are poured into other 
types of military research. An appreciable portion 
of these totals (figures again unavailable) is applied 
to the development of mass-bombing techniques and 
atomic, biological, and chemical weapons that by their 
very nature cannot discriminate between military and 
civilian targets. Thus science contributes to the de- 
struction of the very life it has prolonged and the 
wealth it has created. 

What about those fields in which the genuinely hu- 
manitarian aims of science have gained striking bene- 
fits from the new public interest? The most conspicu- 
ous of these is medical research. Even here there is 
much that is wrong. A survey article in the New York 
Times of May 13, 1951, which estimates the increase 
in research funds since 1941 at 400 per cent, sum- 
marizes the profound misgivings of the heads of the 
country’s leading medical research institutions regard- 
ing the trend of current medical research. The chief 
complaint concerns the excessively narrow conditions 
under which research is granted. Donors demand, with- 
out delay, further sensational successes of the kind to 
which the nonscientifie world has become accustomed. 
No allowance is made for the time-consuming, broadly 
exploratory work that underlay the earlier successes. 
Again science is the victim of an oversimplified image 
of itself in the publie mind. 

Consider now the state of “pure” science—i.e., the 
search for knowledge for its own sake. Again one must 
recognize an enormous increase in financial support, 
particularly in physies, with emphasis on nuclear and 
cosmic ray studies. That the motive for this support 
is basically military, and that the funds come largely 
from the military establishment, may seem in a nar- 
row sense unobjectionable, since there is general agree- 
ment that the supporters (in particular, the Office of 
Naval Research) have a sophisticated understanding 
of the needs of basic research. What must be ques- 
tioned is the value of concentration of scientific effort 
in a few fields. For the sake of brevity, we risk the 
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following categorical statement: The free play of sci- 
entific interests, by seeking out paths of least resist- 
ance, tends to maximize the return for a given amount 
of effort. Although there are undoubtedly more subtle 
factors involved, we believe few scientists would dis- 
agree with the spirit of this remark. One must con- 
clude, then, that the military control of expenditures, 
simply because it is narrowly motivated, will sooner or 
later reduce scientific productivity by inhibiting the 
free play of interests. 

The new cult of “bigness” also weighs heavily. The 
availability of large sums of money, for which a show 
must be made, not infrequently leads to the construe- 
tion of immense machines or the development of com- 
plicated techniques. It would be unrealistic to deny 
the great value of some of this work. But we do ques- 
tion the overemphasis on, and the preoccupation with, 
mammoth installations and elaborate techniques as ends 
in themselves, which absorb the energies of many in- 
vestigators, and retard or block the development of 
more astute approaches. Witness the duplication (past 
the point of diminishing returns, in the opinion of 
many experts) of calculating machines, synchrotrons, 
and eyclotrons. It is perhaps a relevant commentary 
on this recent trend that the greatest strides in nuclear 
and cosmic ray physics since the war—namely, the 
development of photographie plate techniques and the 
discovery of the pi meson—were made in European 
laboratories that, by current American standards, were 
modestly equipped. 

In fields where the rate of expenditure is too great 
in proportion to the number of research workers avail- 
able, a particularly deadly form of damage results— 
derangement of the educational machinery needed to 
bring to maturity those who are still developing their 
research skills. Forces directly proportional to budg- 
etary surpluses propel the beginner into positions 
that are advanced only as measured by their titles and 
emoluments, the duties of such “advanced” positions 
being in reality at the technician’s level. The result 
is to cheat many younger scientists out of the training 
they require and deserve, and to adulterate the quality 
of future generations of research workers. 

At the other end of the spectrum of scientific at- 
tainment is a similar phenomenon: There is so much 
to be supervised that established research workers are 
trapped in the sterility of administrative work while 
they are still in the productive stages of their careers. 
Not only does their own research suffer, but the wel- 
fare of students who should be learning from them 
is sacrificed. 

Those branches of pure science that lack military 
appeal are as badly off financially as they ever were, 
but now they suffer from new ills. The best scientific 
brains are drawn away from them by greater monetary 
rewards in other fields. Project heads find it expedient 
to alter their programs in order to make them more 
attractive to those who disburse the funds. Many scien- 
tists find themselves engaged in uncongenial fields, or 
at best in fields they would not choose if their choice 
were truly free. 
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Such is the perversion of scientifie goals that has 
already taken place. Side by side with this perver- 
sion goes impairment of the value of science to so- 
ciety. As the scientists’ efficiency and satisfaction are 
undermined, so must the structure of all science be 
weakened. 

But the perversion of goals is not the only damage. 
Other equally disturbing consequences are the attack 
on scientific freedom and the corruption of the atti- 
tudes of scientists themselves. 

The decline of scientific freedom. Freedom of 
thought and of communication has always been con- 
sidered essential to science. Yet it is taken for granted 
that the scientist, as a valuable but untrustworthy 
piece of property, must have his speech constrained 
and his freedom of movement restricted. Every scien- 
tist employed by ‘the government, whether on secret 
military work or not, is sereened genealogically and 
politically. Educators in public institutions are rapidly 
coming under the same kind of surveillance. Although 
scientists are by no means the only victims of this re- 
pression, they do bear the brunt of the attack because 
of the tendency to see in a scientist a “potential atom 
spy.” Students must be “cleared” to qualify for pub- 
licly supported fellowships, even in nonsecret work. 
This whole subject has been adequately surveyed else- 
where, notably by Walter Gellhorn in Security, Loy- 
alty and Science. A brief summary of the educational 
aspect appeared in the New York Times of May 10, 
1951, under the headline “College Freedoms Being 
Stifled by Students’ Fear of Red Label.” The opening 
sentence of this article is worth quoting: “A subtle, 
creeping paralysis of freedom of thought and speech 
is attacking college campuses in many parts of the 
country, limiting both students and faculty in the 
area traditionally reserved for the free exploration of 
knowledge and truth.” Another report in the New 
York Times on May 25, 1952, headlined “Textbook 
Censors Alarm Educators,” discusses with concern the 
increasingly widespread success of self-appointed 
“patriotic” groups in intimidating educators and li- 
brarians in the choice of textbooks. There has even 
been a “book-burning” incident in Sapulpa, Oklahoma. 

Restrictions on scientific intercourse, both domestic 
and international, further infringe on the freedom of 
the scientist and limit the advance of science itself. 
The frank, corrective interchange of ideas, which un- 
covers the mistakes and misconceptions of individual 
or group thinking, is seriously hampered. The large 
amount of secret research acts as a deterrent to open 
and independent work in some fields, because workers 
fear duplication of effort and even the imposition of 
restrictions if they stray into sensitive areas. Some 
important borderline regions are thus left unculti- 
vated. Even work within military projects suffers from 
the lack of communication between and among them. 

Passports for American scientists are sometimes 
delayed, denied, or restricted. Foreign scientists have 
been denied entry visas, or are required to take oaths 
concerning their beliefs and opinions. Unwilling to 
subject themselves to the indignities that might result 
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from an effort to enter this country, many of them 
refuse even to make the attempt (see Newsletter of 
the Federation of American Scientists, Jan. 16, 1952; 
The Nation, March 1, 1952). 

A disturbing development, in this context, is the ad- 
mission of Nazi scientists to this country to participate 
in military research projects. The most notorious ex- 
ample is that of Walter P. Schreiber (Science, 114, 
537 [1951]), but other Nazi medical specialists, as well 
as numerous rocket scientists, are known to be working 
in the United States. 

The decay of morale. The damage that has been done 
to the morale of professional men is inealeulable. The 
notion that science is primarily for war is accepted 
by some mature and presumably responsible scientists, 
who urge their colleagues to work in immediate mili- 
tary projects in order to justify their existence. An 
increasing number of younger workers have done no 
professional research under other than secret condi- 
tions. It is not surprising that many of them have be- 
come infected with the idea that secrecy is a natural 
condition of science. 

These attitudes form part of a more widespread 
trend. The Cold War is invoked to justify an evident 
corruption of ethical standards. An example in the 
domain of medical ethies is the “Guest Editorial” in 
the Journal of the American Medical Association 
(November 1950) by J. Edgar Hoover, head of the 
Federal Bureau of Investigation. It urges physicians 
to report to the FBI “any information [regarding 
presumably subversive activities or thoughts] which 
might come into their possession.” No exemption is 
proposed, by Hoover or the Journal, for the confi- 
dence of patients. Physicians (and psychiatrists) are 
apparently expected to reconcile such disclosures with 
the Hippocratic injunction. 

In more general terms, it would seem that many 
members of professional groups now accept and even 
justify attitudes that they would have found repug- 
nant ten years ago. The erosion of intellectual and 
ethical standards has already gone far. In Western 
Europe there has been a much greater tenacity in 
holding to the traditions of science than here in Amer- 
ica. This may be attributable to the longer-established 
and more secure position of science there, or to the 
comparative absence of anti-Red hysteria, or both; 
but it exists in the face of a presumed threat of war 
much closer, physically, than ours. It demonstrates 
that surrender is not necessary. 


Wuat Neeps To BE Done 


Conditions for progress in science. We believe that 
it is the responsibility of scientists, as citizens and as 
beneficiaries of the humanistic traditions of our cul- 
ture, to guard and uphold the standards by which they 
live. We do not think it possible to maintain anything 
of value while yielding these standards, since they are 
themselves among the ultimate values. Specifically, we 
believe that there are certain conditions for the ad- 
vaneement of science that permit no compromise. 
Among them may be mentioned: 


441 


sci- 
sist- 
yunt 
btle 
dis- 
econ- 
r or 
the 
The 
how 
rue- 
om- 
leny 
ues- 
ith, 
nds 
in- 
of 
past 
of 
ons, 
ary | 
lear 
the 
the 
ean 
vere | 
reat 
rail- 
1 to 
heir 
ions 
and 
ions 
sult | 
__| 
| 
= 


1. Seientifie work must be in the public domain, freely 
published, taught, and eriticized. 

2. Scientists must not be hedged about with restrictions 
on personal freedom. 

3. Science must be supported as a public responsibility 
for the public welfare, whether immediate or ultimate, 
and not for primarily military ends. 


Scientists must bear some of the blame for the pres- 
ent-day negation of these conditions. If, in the public 
mind, there is a widespread tendency to identify sei- 
ence with destruction and atomie scientists with spies, 
it is in part because scientists have so largely for- 
gotten their duty, as educators, to the public. In Eng- 
land, France, and Germany, there sprang up in the 
nineteenth century a tradition of the scientist’s obli- 
gation to interpret his philosophy and his results to 
the nonscientifie public to which, in the broadest sense, 
he owed his support. At the present time, Albert Ein- 
stein is an outstanding exemplar of this tradition, 
which was notably supported in the past by Faraday, 
Pasteur, Huxley, and Poincaré, among others. Most 
American scientists ‘have retreated so far into the 
remote reaches of specialization that they have largely 
forgotten their obligation to the public. It is not alto- 
gether the fault of the man in the street if he is-rela- 
tively unaware of the traditionally humanitarian role 
of science and of conditions necessary for maintain- 
ing it. 

Formal scientific education in the schools has also 
failed in this respect. Overspecialization, preoccupa- 
tion with the minutiae of separated disciplines, results 
in students failing to see the forest for the trees. The 
view tends to be lost that science as a whole is a living, 
growing body of knowledge, the product of men who 
live while they work at it, men whose sensitive re- 
sponsiveness to subtle phenomena is nourished by co- 
operative interchange in an atmosphere of scientific 
freedom and ean only be blunted by the imposition 
of officially preseribed standards. 

In order to give a complete picture, however, we 
wish to point out recent progress in the area of sci- 
entific teaching and popularization. There has cer- 
tainly been an increase in public interest in the meth- 
ods and workings of science, as distinguished from its 
more sensational achievements. At least one magazine, 
The Scientific American, has been founded (or re- 
founded) since the war, that reports on the current 
achievements of science intelligently and skillfully. 
The trend toward “General Education” programs in 
the colleges represents an effort to teach science in a 
meaningful and integrated way. Such things as these, 
apart from their more obvious aims, are great assets 
in the cause of the freedom of science. 

The political context. If these were normal times, 
it would be hard to conceive of scientists accepting, 
without individual and collective protest, the eondi- 
tions we have described. Indeed, immediately after 
World War II, many did band together for a brief 
period and succeeded in arousing effective public senti- 
ment against the military control of atomic energy. 
Unfortunately, although most American scientists are 
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probably still aware of the danger, both the effort and 
its effectiveness have dwindled. Acquiescence and 
apathy seem to prevail. 

It was, of course, the Cold War that killed the move- 
ment of protest. Even if science as we have known it 
in the past is also a casualty, there is no lack of argu- 
ments put forth in favor of its expendability. Accord- 
ing to the basic argument, we must choose between two 
alternatives: world vietory by the Soviet Union, which 
would mean the end of democracy with all its spiritual 
and intellectual achievements, science included; or an 
all-out effort, even total war if necessary, in which no 
sacrifice is to be reckoned too great. It is asserted that 
the suspension of democratic freedoms that must ac- 
company this effort is only a temporary one. When 
victory is won, everything will be virtually as it was 
before. Would anyone acquiesce if he did not have this 
hope? 

Even if no one can prove the truth of its assump- 
tions, or guarantee the fulfilment of its promises, this 
argument is a powerful one. Since no one can predict 
the future, no choice of action in the face of alterna- 
tives can be made otherwise than on the basis of be- 
lief. We do not pretend that our own views, which 
differ from these, are free from this unavoidable im- 
perfection. The impossibility of arriving at ultimate 
truth should not, however, preclude a rational com- 
parison and evaluation of conflicting arguments. Let 
us first, before proposing our own solution, consider 
the alternatives stated above. 

Are the freedoms that have been lost already, or 
are now in danger, really as easily recoverable as has 
been assumed? There is too much at stake for this 
question to be treated casually. Putting aside the pos- 
sibility of a sudden surrender of the Communists 
throughout the world, which no one any longer con- 
siders a serious possibility, only two eventualities re- 
main: an indefinite prolongation of the present state 
of tension, or total war. We do not believe that sei- 
entific freedom—or any freedom, for that matter— 
has the ghost of a chance of surviving in either case. 

Consider the dangers of a long period of tension. 
It is not cynical to suggest that hope must be within 
reach to be sustaining. Human memories are not in- 
definitely long, and habit’ is as strong as any influence 
in human behavior. Ideals cannot be far removed from 
immediacy as governors of daily life without losing 
their power. Even the comparatively brief detour of 
science into destruction during World War II (which 
we believe was undoubtedly necessary) may have 
helped pave the way for the surrender of scientific 
standards that took place so soon after its close. 

We must again emphasize that there has been not 
only a suspension of the positive aims of science, but 
a substitution of negative ones. How long, in this at- 
mosphere, can we educate the young and impression- 
able—who would have to take over this crusade if 
we do not win it in our own lifetime—to an apprecia- 
tion of the constructive value of science, with nothing 
but a hypothetical future, and a past that survives 
only in books, to hold up as examples? 
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Suppose, on the other hand, that total war is the 
outcome. The experience of World War II and of the 
Korean War has shown the idea of quick and easy 
victory to be an illusion. With Western Europe de- 
vitalized by World War II, the vast human resources 
and geographical spaces of Russia and much of Asia 
actively against us, and the atom bomb available to 
both sides, civilization, and science along with it, 
would inevitably be the chief casualty. One eannot 
easily conceive of any other outcome. 

If these were the only alternatives, then for one 
who believes Communism to be an ultimate and un- 
mitigable evil there would be little hope indeed. But 
we assert the existence of another alternative, which 
transcends these; one-which is positive, holds: eut im- 
mediate hope, and utilizes the strengths and not the 
weaknesses of the democratic philosophy. Discussion 
on this question has been closed prematurely. It must 
be revived before the degeneration of science and 
demoeratic freedom is allowed to progress any fur- 
ther. This is the alternative of peace. 

Toward a solution. The advocacy of peace can be, 
with some, a matter of words. Everyone is in favor 
of peace. This is not enough. War can be prevented 
only through an active, positive policy for peace. 

It is here that we can utilize the constructive values 
of science and the wealth we have gained from it. We 
are told that we must fight for freedom. Yet the prob- 
lem facing the vast majority of the people of the world 
today is not the danger of losing political freedom, 
since they have not had it. The struggle in the Far 
East, the unrest in Africa, stem from the demand for 
a different kind of freedom—freedom from hunger, 
want, and disease. These people seek to gain the mate- 
rial benefits of modern scientific civilization: health, 
literacy, adequate food and shelter. They need help, 
and will accept it whenever it is offered, whether in 


the form of President Truman’s Point IV, or (pre- 
ferably) through the largely unsupported United Na- 
tions program for the development of backward coun- 
tries. War would indeed thwart their hopes for a better 
life; they, like us, have a big stake in its prevention. 
But if we offer them no positive alternative, then, 
hardened as they are by famine and natural ecatas- 
trophe, they will not be deterred from a revolutionary 
course by fear of war or atomie bombs. 

We propose that this situation be accepted as an 
opportunity, not as a threat. The weakness of present 
national policy is vividly illustrated by the defensive- 
ness that sees every independent movement of peoples 
anywhere in the world as a danger to us. With all 
our technological advaneement, our country is today 
probably the most frightened and insecure in the 
world. 

To meet this situation we do not suggest a panacea 
like unilateral disarmament, scientific or otherwise. 
We propose .a change in point of view, a willingness 
to use diplomacy as a means to agreement and not as 
a weapon for the aggravation of hatreds. We shall 
not attempt to blueprint our policy at this point. An 
excellent presentation of a positive alternative to 
present American foreign policy is contained in the 
pamphlet Steps to Peace—A Quaker View of U. 8. 
Foreign Policy? 


A scientist will hardly dismiss a problem in advance 
as insoluble. To solve the problem of the peaceful co- 
existence of disparate political systems would at any 
time be a worthy human endeavor. It becomes a matter 
of absolute necessity when war threatens complete 
destruction. We are frankly urging scientists to utilize 
their political power in this cause. 


2 Obtainable from the American Friends Service Committee, 
20 S. 12th St., Philadelphia 7, Ia. 


News and Notes 


AAPG Los Angeles Meeting 


The joint meeting of the American Association of 
Petroleum Geologists, the Society of Economie Paleon- 
tologists and Mineralogists, and the Society of Ex- 
ploration Geophysicists at Los Angeles, March 24-27, 
established a new record for attendance, with a regis- 
tration of 3277 geologists, geophysicists, and wives. 

AAPG President Frank A. Morgan addressed the 
meeting on the subject of “Oil Finding,” stating that 
“there is no force which contributes more to the science 
of geology and to the technology of petroleum and 
natural gas than the business of oil finding,” and add- 
ing that, “incidentally I like the term oil finding better 
than the term oil exploration, as we do find oil and we 
are going to continue to find it. We cannot afford not 
to.” President Morgan presented the AAPG Presi- 
dent’s Award to Raymond Siever, of the Illinois State 
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Geological Survey, for his paper entitled “The Missis- 
sippian-Pennsylvanian Unconformity in Southern IIli- 
nois,” published in the AAPG Bulletin for March 
1951. This award is made annually to the author, 
under the age of 35, of an outstanding paper pub- 
lished in the Bulletin. 

The Sidney Powers Memorial Award, the highest 
honor conferred in the field of petroleum geology, was 
given to K. C. Heald, Gulf Oil Corporation, in reeog- 
nition of his outstanding career as an exploration 
geologist and leader in the petroleum industry. Dr. 
Heald was presented to the association by Max W. 
Ball, who described him as “scientist and promoter of 
science, executive and business administrator, leader 
and developer of men.” 

A special feature of this four-day technical session 
was the Symposium on Fractured Reservoirs, led by 
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Research Chairman Edward A. Koester (ScIENCE, 
114, 3 [ Oct. 19, 1951]). As evidenced by the 15 papers 
in the symposium, a considerable amount of the 
world’s future oil production will be derived from 
petroleum reservoirs that owe their commercial poros- 
ity to fractures. Such reservoirs include the fractured 
shales and schists of California, the vast Spraberry 
Reservoir of West Texas, and fractured limestones in 
Mexico and in the Persian Gulf area. An evening 
panel diseussion, with A. I. Levorsen presiding, pro- 
vided opportunity for floor discussion and for ques- 
tioning the authors of papers included in the sym- 
posium. 

Also well attended was a symposium on the Geology 
of some Relatively Unexplored Basins of the United 
States. A paper by M. King Hubbert, entitled “En- 
trapment of Petroleum under Hydrodynamic Condi- 
tions,” stimulated much thought with the challenging 
conclusion that “stable oil and gas accumulations may 
be found in anticlines, but they may equally well occur 
in structural terraces, noses, monoclines, and other un- 
closed structures entirely devoid of lithologie barriers 
to updip migration.” 

The SEPM, under the presidency of Thomas A. 
Philpott, honored W. H. Twenhofel with an Award 
in Recognition of Services. President Philpott ad- 
dressed the association on the subject “Paleofacies, 
the Geologist’s New Tool.” 

The SEG, under the presidency of Sigmund Ham- 
mer, conferred honorary membership upon E. A. 
Eckhardt and presented L. Y. Faust with the award 
for the best geophysical paper published in 1951 by a 
young author. Dr. Hammer, in his presidential ad- 
dress, “Geophysical Exploration Comes of Age,” com- 
memorated the 21st anniversary of the Society of Ex- 
ploration Geophysists and reviewed the growth of geo- 
physical exploration, particularly in the U. 8. 

The presidential addresses delivered to the three 
affiliated societies were published in full in the Bulletin 
of the AAPG for July 1952. Also published in full in 
the same number was an address to the combined 
meeting of the three societies by Eugene Holman, 
president of the Standard Oil Company (New Jer- 
sey), whose optimistic speech on “Our Inexhaustible 
Resources” sounded the keynote for the convention. 
Mr. Holman commented that 


... by producing and using oil we have built a dynamic 
oil industry and have accumulated the means, both finan- 
cial and technical, to find more oil. ... As a result, in 
the United States alone, there has been produced since 
1938 as much oil as was known to exist in the country at 
that time. And despite that great withdrawal, the do- 
mestic industry’s proved reserves are at an all-time high 
level. It’s as though we started out with a tank of oil, 
used it all up, and had a bigger tankful left... . Our 
present use of oil and coal supports an industrial and 
scientific structure in which men are already learning 
how to apply atomie power to constructive work and may 
learn how to harness solar energy. Such developments, of 
course, would probably displace the fossil fuels in some 
applications, thus making them available for other use. 
The over-all effect would be to again increase the total 
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amount of energy available to humanity. [He continued 
with his thesis that] for many years people have tended 
to think of natural resources as so many stacks of raw 
material piled up in a storehouse. ... The fact seems 
to be that the first storehouse in which man found himself 
was only one of a series. As he used up what was piled 
in that first room, he found he could fashion a key to 
open a door into a much larger room, And as he used the 
contents of this larger room, he discovered there was 
another room beyond, larger still. The room in which we 
stand at the middle of the 20th century is so vast that its 
walls are beyond sight. Yet it is probably still quite near 
the beginning of the whole series of storehouses. It is not 
inconceivable that the entire globe—earth, ocean, and air 
—represents raw material for mankind to utilize with 
more and more ingenuity and skill. . . . I do not advo- 
cate reckless squandering of natural resources; what I do 
advocate is true conservation—which is not hoarding but 
efficient and intelligent use. . . . In a very real sense raw 
materials do not exist, they are created. We know, for 
example, that in a region of great mineral wealth, people 
can grind out their lives in poverty and misery if they 
do not realize the wealth exists, or if they do not know 
how to get at it. It is use that makes it valuable. [He con- 
cluded that] the basic requirement for progress is free- 
dom—freedom to inquire, to think, to communicate, to 
venture. . . . So we see, I think, that the most important 
thing in life is spirit. To the free man, all things are 
possible. 


The 1953 annual meeting of the AAPG will be held 
in Houston, Texas, under the leadership of President- 
elect Morgan J. Davis. 

Rosert F. WATERS 
Walters Drilling Company 
Wichita, Kansas 


Scientists in the News 


Luther R. Branting, works manager of Alcoa Min- 
ing Company’s Bauxite (Ark.) operations, has retired 
after more than 32 years’ active service with the com- 
pany. He has been succeeded by J. Thad Watters, who 
began his Aleoa service as a draftsman in 1923 and 
who, since March of this year, has been assistant 
works manager at Bauxite. 


Robert H. Broh-Kahn has been appointed scientific 
director of the Lasdon Foundation, of Nepera Park, 
Yonkers, N. Y. Dr. Broh-Kahn will coordinate re- 
search activities supported by grants made by the 
foundation, a nonprofit philanthropic organization 
established in 1946, to further scientifie research in 
the field of medicine. Dr. Broh-Kahn was formerly 
associate director of the May Institute for Medical 
Research and assistant professor of experimental 
medicine at the University of Cincinnati. He was 
clinical associate professor of medicine at the State 
University of New York Medical School at Syracuse, 
and prior to joining the Lasdon Foundation, he was 
medical director of Whittier Laboratories, Chicago. 


Robert O. Burns, head of the Systems, Development 
Division, Navy Electronics Laboratory, San Diego, 
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since 1946, has resigned to accept the position of 
senior supervising physicist with a Signal Corps ac- 
tivity at Fort Monmouth, N. J. 


Martha Stahr Carpenter, of the Cornell Astronomy 
Department, has been elected to the Commission on 
Radioelectric Observations of the International Astro- 
nomieal Union. Mrs. Carpenter represented the Cornell 
Radio Astronomy Research Project, sponsored by 
ONR, at the meeting of the union in Rome Sept. 4-13. 


Miles D. Catton, director of development of the 
Portland Cement Association since 1949, has been 
appointed assistant to the vice president for research 
and development. He sueceeds H. F. Gonnerman 
(Science, 116, 105 [1952]). Succeeding Mr. Catton 
as director of development is Douglas McHenry, pre- 
viously administrative assistant to A. Allan Bates. 


John I. Crabtree, of Eastman Kodak, was the re- 
cipient of the Progress Medal, presented by the So- 
ciety of Motion Picture and Television Engineers. The 
medal is given each year to an individual in recog- 
nition of the invention, research, or development which 
has resulted in a significant advance in the develop- 
ment of motion picture technology. Mr. Crabtree is 
assistant superintendent in charge of the Photographic 
Chemistry Department at the Kodak Research Lab- 
oratories. Herbert T. Kalmus, president of Technicolor 
Motion Picture Corporation, Hollywood, was the re- 
cipient of the Samuel L. Warner Memorial Award 
for 1952. The award has been made annually since 
1947, when J. A. Maurer received the honorarium 
created by the Warner Brothers in memory of their 
brother, to encourage the development of new and 
improved methods or apparatus designed for sound- 
on-film motion pictures, including any steps in the 
process. 


William H. Crosby, chief of the Army Medical Ser- 
vice Graduate School’s Hematology Department, has 
returned from a three-week trip to South America, 
where he lectured, attended meetings, and consulted 
with scientists in Santiago, Buenos Aires, and Caracas. 


Robert B. Dean, former assistant professor of chem- 
istry and director of chemical research at the Univer- 
sity of Oregon, has joined the Borden Company’s 
Chemical Division as chief analytical chemist at its 
Bainbridge, N. Y., resin plant. 


Carl Eckart, director of the Marine Physical Labo- 
ratory of the University of California’s Seripps Insti- 
tution of Oceanography, is on sabbatical leave and 
has started a year’s work at the Institute for Advanced 
Study, Princeton. He will be a member of the School 
of Mathematies. 


H. D. Goodale, who has been with Mount Hope 
Farm, Williamstown, Mass., for 30 years, will join 
the staff of the American Foundation-for the Study 
of Geneties. The foundation has assumed responsi- 
bility for continuing Mount Hope’s work with mice, 
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which includes a long-time progeny test program 
aimed at continued increase in body size and the step- 
by-step development of a strain of nearly white mice 
from a parent stock self-colored except for a few 
white hairs on the forehead. 


Wayne H. Keller has been appointed director of 
the Chemistry Department at the National Research 
Corporation. Dr. Keller was a member of the uranium 
project at Iowa State College, where he was director 
of chemical metallurgy for the Manhattan District. 
In 1945 he joined the staff of the Mallinckrodt 
Chemical Works, St. Louis, as assistant technical 
director on the uranium project. Among Dr. Keller’s 
duties will be the direction of the research program 
at National Research, which is aimed at the economi- 
eal reduction of metallic titanium. 


James B. Lackey has resigned as science editor of 
the Blakiston Co., to accept appointment as research 
professor in the School of Engineering, University of 
Florida, Gainesville. Dr. Lackey’s major interest will 
be in sanitary biology. 


John W. Palmer has been appointed director of 
biological production at Hyland Laboratories, Los 
Angeles. He was formerly with E. R. Squibb & Sons, 
where he spent 16 years in production, research, and 
product development. For the past three years he 
was Squibb’s director of biological development, in 
charge of endocrine development, nutrition research, 
physiological chemistry, and applied physics. 


Robert E. Powers, of Oklahoma A & M College, has 
been appointed academic dean of Briarcliff Junior 
College, Briarcliff Manor, N. Y. Dr. Powers was 
chairman of the general Social Science Department 
at the agricultural college. 


William H. Steinkamp has been appointed vice 
president and general sales manager of Beckman In- 
struments, Ine., South Pasadena, Calif. Mr. Stein- 
kamp was associated for 22 years with the Brown 
Instruments Division of Minneapolis Honeywell 
Regulator Company. 


Victor Sutter has been appointed assistant director- 
general of the Department of Advisory Services of 
the World Health Organization, sueceeding M. G. 
Candau, of Brazil (Science, 115, 32, 33 [1952]). 
Dr. Sutter has been acting assistant director-general 
since the departure of Dr. Candau. He studied at the 
National University of San Salvador, and at Johns 
Hopkins. Since joining WHO in 1950, Dr. Sutter has 
been director of the Division of Communicable Dis- 
eases and of the Division of the Organization of 
Public Health Services. 


Luther E. Wear, Caltech associate professor of 
mathematics, has retired after 34 years of teaching. 
He went to Caltech in 1918 and has devoted his time 
at the institute to instruction rather than research. 
Dr, Wear’s field is algebraic geometry. 
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Education 


The scientific library of Henry D. Dakin, com- 
posed of about 1000 volumes, has been presented to 
Adelphi College by his two stepdaughters. Included 
in the gift was Dr. Dakin’s laboratory, with a collec- 
tion of rare chemicals. Subsequent gifts from his 
sister and his niece have made it possible for the 
college to establish the Dakin Memorial Room, which 
was dedicated on Oct. 9. The college has also estab- 
lished an annual lectureship in memory of the in- 
ternationally known biochemist. Each year near the 
date of his birth, Mar. 12, an outstanding biochemist 
will lecture on the Adelphi campus on an important 
development in scientific research. 


Illinois Institute of Technology has made the fol- 
lowing promotions: Richard B. Bernstein, director 
of the Freund Instrumentation Laboratory, and 
Frank M. Hrachovsky, to associate professors; Robert 
M. Leger, Bernard Rabinovitch, Mervin E. Runner, 
and Sei Sujishi to assistant professors. 


Jefferson Medical College has promoted John B. 
Montgomery and Heinrich Brieger to professor of 
obstetrics and gynecology, and industrial medicine, 
respectively. Sherman A. Eger, Kenneth E. Fry, and 
George J. Willauer were made clinical professors of 
surgery, and Mario A. Castallo, I. Charles Lintgen, 
and Roy W. Mohler, clinical professors of obstetrics 
and gynecology. Theodore R. Eberhard was made 
clinieal professor of radiology. 


The University of Michigan is expanding its pro- 
gram for the training of specialists on the Near East, 
with the assistance of a grant from the Ford Founda- 
tion. The history, religions, cultures, and social, eco- 
nomic, and political structure of the area will be 
emphasized. George G. Cameron will direct the pro- 
gram, which will cover North Africa, the Arab coun- 
tries, Israel, Turkey, and Iran. 


New York University has reorganized its School of 
Education into three divisions: the Division of Scien- 
tifie Study and Advancement of Education, under 
Alonzo G. Grace; the Division of Professional Studies 
in the Fine and Practical Arts, under Ralph E. 
Pickett; and the Division of General Teacher Educa- 
tion, Community and Field Services, under Francis 
C. Roseecrance. The change was made in the interest 
of more effective integration of related fields and 
courses, 


The Division of Anatomy, University of Tennessee 
Medical Units, has added the following new staff 
members: George G. Robertson, of Baylor Univer- 
sity; Harry H. Wilcox, of the University of Penn- 
sylvania; and Marvin I. Gottlieb. 


New appointments at the Woman’s Medical College 
of Pennsylvania include H. Walter Forester, Jr. 
(ophthalmology), Leonard J. Kimmelman (bacteri- 
ology and clinical pathology), Melva J. Derrick 
(bacteriology), and Francis Schumann (surgery). 
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Grants and Fellowships 


Kappa Kappa Gamma and the California Institute 
for Cancer Research have established a research award 
amounting to $1500 (or more) for outstanding 
achievement by a California woman in the field of 
cancer research. Deadline for entries is July 1. The 
award was established in honor of Marion Howell 
Tompkins, a member of the fraternity. 


The Life Insurance Medical Research Fund invites 
faculty members to nominate candidates for 1953-54 
predoctoral fellowships for research in the medical 
sciences. The fellowships are open to those who will 
have completed a year or more of work in a medical or 
graduate school and can devote most of their time to 
research. Stipends vary from $2000 to $2400, and the 
nomination deadline is Dec. 31, 1952. For full in- 
formation, address the fund’s scientific director, 2 E. 
103rd St., New York 29. 


Under a program of McGill University and the 
Arctic Institute of North America, supported by the 
Carnegie Corporation of New York, scholarships ten- 
able at McGill for one year and averaging $750 for 
the academic session, plus $1500 for expenses of a 
summer’s field expedition, are available for 1953-54. 
Applications should be submitted by Apr. 1 to the 
secretary, Carnegie Arctic Program, Arctic Institute 
of North America, 3485 University St., Montreal. If 
field work is contemplated, applications must be in by 
Jan. 1, Applications for an annual fellowship, with 
a stipend of $4000, must reach the institute by Jan. 1 
also, 


The National Research Corporation Scientific Trust, 
which was established in 1951, has recently made the 
following grants for the support of basic research: 
James N. Pitts, Jr., of Northwestern, $4000; Kent D. 
Lawson, Rennselaer Polytechnic, $3480; Anton E. 
van Arkel, Rijks University, Leiden, $3125. 


Applications for grants in radiological research, a 
program administered by the National Research 
Council for the James Picker Foundation, must be 
received before Nov. 30. The foundation is par- 
ticularly interested in research oriented toward diag- 
nostic aspects of radiology. For full details write the 
secretary, Division of Medical Sciences, NRC, 2101 
Constitution Ave., N.W., Washington 25, D. C. 


In the Laboratories 


The Air Force Air Research and Development Com- 
mand has begun operation of its European Research 
Office in Brussels. The office will contract for research 
in Western Europe and monitor Air Force contracts 
already established in Europe. The staff will include 
Ralph J. Nunziato, chief, George Gogel, Constantine 
Svimonoff, and Candido Suarez. 


Chrysler Corporation will establish a metallurgical 
laboratory at its Dodge San Leandro (Calif.) plant 
to improve the quality of airplane propellers that will 


Scrence, Vol. 116 


| 
4 
b 


om- 
reh 
reh 
acts 
ude 
tine 


ical 
ant 
will 


116 


be manufactured there. The new laboratory will be 
under the direction of Volney F. Landry and A. T. 
Hanson. 


Recent additions to the staff of Arthur D. Little, 
Inc., include Edward A. Hebditch, electrical engineer, 
and Donald KE. Keyt and Frank E. Maddocks, Jr., 
mechanical engineers. 


Standard Oil Development Company has been 
authorized by the Creole Petroleum Corporation to 
proceed with the engineering of a new 10,000 barrel 
per day fluid hydroforming unit for its Amuay Bay, 
Venezuela, refinery. The process is a method of up- 
grading, by catalytic reforming, low-octane heavy 
naphtha to high-octane motor and aviation gasolines. 


Timber Engineering Company, an affiliate of the Na- 
tional Lumber Manufacturers Asseciation, has ap- 
pointed Nicholas V. Poletika assistant director of 
research at its Lumber and Wood Products Labora- 
tory. Robert R. Blumenstein has been named manager, 
and Charles H. Hoffman assistant manager. 


Meetings and Elections 


The American Society of Civil Engineers has elected 
Walter L. Huber, of San Francisco, president, suc- 
ceeding Carlton 8. Proctor, of New York. G. Brooks 
Jarnest and Edmund Friedman were elected to two- 
year terms as vice presidents. 


The seventeenth Educational Conference will be 
held at the Hotel Roosevelt, New York, Oct. 30-31. 
General theme of the conference will be “Modern 
Educational Problems,” and the following educators 
will speak: Francis Keppel, I. L. Kandel, Alvin C. 
Eurich, Warren G. Findley, Pereival M. Symonds, 
John C. Flanagan, Gertrude Hildreth, Arthur I. 
Gates, Helen M. Robinson, Mildred McAfee Horton, 
and Walter N. Durost. Immediately following the 
conference the National Association for Remedial 
Teaching will meet at Hunter College. Among the 
speakers at the general session will be Lou LaBrant, 
Arnold Gesell, and Anne 8. McKillop. Sectional 
meetings will also be held. 


The Gerontological Society, meeting in Washing- 
ton, D. C., elected Edmund V. Cowdry president and 
Nathan W. Shock secretary. Ephraim Shorr is the 
AAAS Council representative. The 1953 meeting of 
the society will be held in September in Berkeley, 
Calif. 


The fifth annual session of the Gulf and Caribbean 
Fisheries Institute, sponsored by the Marine Labora- 
tory of the University of Miami, Coral Gables, will 
be held at the Delano Hotel, Miami Beach, Nov. 17-21. 
The following sessions will be held: Commercial Fish- 
eries, Shellfisheries, Economics, Exploratory Fishing 
and Technology, and the Caribbean. 


The Society of Protozoologists, affiliated with AAAS 
Section F, elected the following officers at its annual 
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meeting in Ithaca, N. Y., in September: president, 
Theodore L. Jahn, of the University of California, 
Los Angeles; vice president, Lowell E. Noland, of 
the University of Wisconsin; secretary, Norman D. 
Levine, of the University of Illinois. 


Miscellaneous 


Deadline for receipt of entries for the Howard W. 
Blakeslee Award of $1000, established by the Ameri- 
ean Heart Association in honor of the late science 
editor of the Associated Press (Science, 115, 699 
[1952]), is Jan. 15, for material published or produced 
during the calendar year 1952. For full information 
address the chairman of the Managing Committee, 
American Heart Association, 44 E. 23rd St., New 
York 10. 


Recent debate in the House of Lords of the British 
Parliament brought out the fact that a British Science 
Centre is being planned and will be located on the 
Thames River, downstream from Waterloo Bridge 
and facing Somerset House. Land for this purpose 
has already been set aside by the London County 
Council. The present government is also planning at 
least one institution of university rank that will be 
devoted predominantly to the teaching of the several 
branches of technology, and it is also proposed to 
provide additional financial assistance that will enable 
existing technical colleges to expand instruction at 
higher technological levels. The debate brought out 
the fact that the present government is opposed to 
the plan endorsed by Mr. Attlee’s government to 
establish a nonteaching, award-making body under- 
the title of Royal College of Technology. The need 
to train a larger number of technologists is receiving 
inereasing recognition in British government cireles 
(Science, 116, 3 [Oct. 10, 1952}). 


R. A. E. Galley, formerly secretary of the Inter- 
Departmental Insecticide Committees of Britain’s 
Agricultural Research Council, has sueceeded John 
Simonsen as director of Colonial Products Research. 


The Gulf Fishery Investigations of the U. S. Fish 
and Wildlife Service are making extensive plankton 
collections in the Gulf of Mexico. Samples are pre- 
dominantly zooplankton and include much inverte- 
brate material (fish eggs and immature fishes are 
removed for the Investigations’ own studies), which 
should be of interest to taxonomic specialists. The 
Investigations are interested in having this material 
worked up and will supply aliquots of the whole 
samples to qualified persons. Write to Chief, Gulf 
Fishery Investigations, Fort Crockett, Galveston, 
Texas, giving résumé of qualifications. 


The Harvey Lectures, of the New York Academy of 
Medicine, began on Oct. 23 with a lecture by James 
Bonner. Succeeding lectures will be given by Frank 
L. Horsfall, Jr. (Nov. 20), Konrad Bloch (Dee. 18), 
Josef Warkany (Jan. 22), Julius H. Comroe, Jr. 
(Feb. 19), Gerty T. Cori (Mar. 19), and Robert F. 
Pitts (Apr. 16). 
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Technical Papers 


Comparative Antifibromatogenic Action 
of Cortical Steroids* 


A. Lipschutz, Elvira Mardones, R. Iglesias, 
F. Fuenzalida, and S. Bruzzone? 


Department of Experimental Medicine, 
National Health Service, Santiago de Chile 


Antitumorigenie actions of steroids have been stud- 
ied since 1936, first in laboratory animals and later in 
patients. It is not intended to summarize this work; 
a tabulated summary for 1936-1950 has been given 
elsewhere (1). The purpose of this paper is to diseuss 
results obtained in the course of the past year in our 
work with the prevention of estrogen-induced abdomi- 
nal fibroids by cortical steroids, or corticoids. Special 
emphasis will be laid upon those findings which, seem- 
ingly, are implicated in any concept of the anti- 
tumorigenic action of steroids in general. 

Progesterone. We may start from the well-known 
fact that estrogen-induced abdominal fibroids are pre- 
vented when progesterone is administered simultane- 
ously with estradiol (1). The antifibromatogenic ac- 
tion is not linked with the primary physiological 
faculty of progesterone, or its progestational po- 
tency. This is shown by the following facts: Compared 
to progesterone, testosterone has both relatively poor 
progestational and antifibromatogenic faculties. Yet 
the progestational potency of testosterone is enhanced 
by a side chain of two carbons at C,,;; however, there- 
with its antifibromatogenic potency is not increased. 
Thus, ethinyl-testosterone, vinyl-testosterone, ethyl- 
testosterone are not more—and indeed are even less— 
antifibromatogenic than is testosterone (2). Likewise, 
androstenediol acquires progestational faculty by sub- 
stitutions at C,,; ethinyl-androstenediol and methyl- 
androstenediol are progestational, but they have been 
found inactive against estrogen-induced fibroids, as 
was androstenediol (3-5). These new experimental 
findings give definite evidence that antifibromatogenic 
action is not dependent on the progestational action of 
progesterone. It is an “independent” action of this 
steroid, to use a term of Selye’s. 

Does this mean that progesterone, as a steroid of 
a certain chemical structure, is endowed with anti- 

1 Address prepared to be read on March 5, 1952, before the 
general session of the National Cancer Conference at Cin- 
cinnati, under the sponsorship of the Steroid Endocrinology 
Section, at the kind invitation of the American Cancer So- 
ciety and the National Cancer Institute. (Unforeseen circum- 
stances prevented the presentation of the address.) 

2Our work was rendered possible thanks to a generous 
supply of steroids furnished by Ciba, Basel, Switzerland (C 
Miescher and A. Wettstein) ; Chemical Specialties Co., New 
York, and Syntex, S. A., Mexico (A. White, director of re- 
search, and I. V. Sollins) ; Merck & Co., Rahway, N. J. (R. 
T. Minor and A. Gibson). Aid given in previous phases of 
our work by the Rockefeller Foundation, the Jane Coffin 
Childs Memorial Fund for Medical Research, and the Ella 


Sachs Plotz Foundation for the Advancement of Scientific 
Investigation also is acknowledged. 
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tumorigenic faculties in general? This fundamental 
question has to be answered in the negative. Indeed, 
like estrogen-induced abdominal fibroids, estrogen- 
induced epithelial and conjunctive proliferation of the 
uterine tract and of the prostatic region in the guinea 
pig also can be prevented with progesterone (6). In 
this species estrogen-induced proliferation of the mam- 
mary gland was not prevented; in the rat, estrogen- 
induced tumoral growth of the anterior lobe of the 
hypophysis did not diminish when progesterone was 
given (1). Growth of transplantable lymphosareoma 
in mice was not inhibited by progesterone (7). Here 
we find what is certainly a disappointing aspect in 
antitumorigenic actions of steroids: they act on spe- 
cific territories, and not on others. But this disap- 
pointment is by no means prohibitive, as best shown 
by clinical experiments with progesterone in humans. 
Indeed, no regression was obtained in cases of uterine 
fibroids in women, possibly because the quantities ad- 
ministered were too small (8). Yet there was some 
antitumorigenic action in prostatic carcinoma (9) and 
in cancer of the cervix (10). 

According to the classical work of the Pineus- 
Hechter group, progesterone appears to be an inter- 
mediate in cortical steroidogenesis (11). But when 
reference is made to corticoids, certainly desoxycorti- 
costerone and cortisone are meant in the first place. 

Desoxycorticosterone and cortisone. Desoxycortico- 
sterone is second only to progesterone with respect to 
antifibromatogenic activity (12). It also prevents 
seemingly transplantable leucemia in the rat (13). In- 
terest has recently been aroused by antitumorigenic 
action of cortisone, which counteracts the growth of 
transplantable lymphatic tumors (14-18). Of especial 
interest in our studies is the fact that cortisone in- 
hibits cicatrization of wounds (19-21) ; it also inhibits 
hepatic fibrosis induced by CCl, (22-23) and periar- 
teritis induced by desoxycorticosterone (24) ; cortisone 
even counteracts spontaneous arteriosclerosis in fowl 
(25). The fibrolytie action of cortisone in many of 
these cases is possibly a complex one; but this does 
not alter the fact that in all these cases cortisone has 
been shown capable of interfering as an inhibitor in 
proliferative phenomena of the mesenchyma (5). 

We were rather surprised to find that cortisone 
was unable to prevent the growth of estrogen-induced 
abdominal fibroids, even with quantities several times 
those of progesterone or desoxycorticosterone (5, 26). 
Very large quantities of cortisone, about 25-50 times 
those of progesterone, must be administered to pre- 
vent fibroids, and even then fibroids may appear in 
some animals. It would be idle to try to explain why 
estrogen-induced fibroids do not respond to cortisone 
in the same way as other types of mesen¢hymatie pro- 
liferation do. One may mention in this connection the 
differential response of specific territories, but it is 
more likely that the weak response of abdominal 
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fibroids to cortisone is due to the special stimulus that 
is responsible for this mesenchymatie tumoral pro- 
liferation. This explanation introduces a new and 
most important problem into the discussion of the 
antitumorigenie action of steroids—the question of the 
special and complex mechanisms underlying this ac- 
tion. It is certainly a fundamental question to which 
we shall return; but first we must persevere in the dis- 
eussion of the comparative antifibromatogenic action 
of corticoids. 

In our work with progesterone and other pro- 
gestational steroids we recognized that antifibromato- 
genic action was not dependent on their progesta- 
tional potency. Antifibromatogenie action was not 
linked with the androgenic faculty of certain steroids, 
nor is the antifibromatogenie action of desoxycortico- 
sterone due to its corticoid faculties. This conclusion 
was reached in work with steroids that can replace 
desoxycorticosterone, to a certain degree, in regard to 
its corticoid action. It was found that 21-acetoxypreg- 
nenolone, which has some corticoid action, is not anti- 
fibromatogenic; on the contrary, pregnenolone-3-ace- 
tate with very poor cortical replacement potency, is 
antifibromatogenie (2, 27-29). Thus, the fact that cor- 
tisone is not antifibromatogenie corroborates our eon- 
cept that antifibromatogenie action is not dependent 
on any classical physiological faculties of corticoids. 

From the latter statement it can be inferred that 
a comparative study of the antifibromatogenic action 
of corticoids cannot be centered around their hitherto 
known functional characteristics. In screening cortical 
steroids for antitumorigeniec action other distinctive 
characteristics of these compounds must be used— 
namely, their structural particularities. We feel that 
in this way considerable progress can be achieved. 

Dehydrocorticosterone (A) and 17-hydroxydesoxy- 
corticosterone (S). When comparing a corticoid of 
high antifibromatogenie activity, such as desoxycorti- 
costerone, with a corticoid endowed with but very poor 


antifibromatogenie potency, like cortisone, we have to 
envisage two structural particularities: the ketonic 
group at C,, and the hydroxyl group at C,,. Which 
of these two is responsible for the loss of antifibro- 
matogenie activity? 

Dehydrocorticosterone, or Kendall’s compound A, 
is antifibromatogenic, but less so than desoxycortico- 
sterone (30, and unpublished work). In other words, 
the ketonie group at C,, diminishes the antifibromato- 
genic potency but not to a very considerable degree. 
This makes it probable that the great loss of antifibro- 
matogenic potency as evidenced by the comparative 
behavior of desoxycorticosterone and cortisone is due 
to the OH at C,,. This conclusion has been proved 
right in recent experiments of our group with 17- 
hydroxy-desoxycorticosterone, or Reichstein’s ecom- 
pound 8. With quantities of S about seven times those 
of desoxycorticosterone no antifibromatogenic action 
was obtained (Fig. 1). 

One may recall here that other steroids with OH at 
C,;, such as testosterone and dihydrotestosterone, as 
well as methyltestosterone and methyldihydrotestos- 
terone, are antifibromatogenic, although they are cer- 
tainly much less so than progesterone or desoxycorti- 
costerone. The fact that the androgens mentioned are 
antifibromatogenie notwithstanding their OH at C,, 
may be due to the B-position of the latter; on the eon- 
trary, the OH at C,, in cortisone and compound § 
are in @-position. This explanation is suggested espe- 
cially by our finding that an isomer of testosterone 
with OH at C,, in a-position, formerly known as cis- 
testosterone, showed no antifibromatogenic action with 
quantities three times those of testosterone (5). 

Antifibromatogenic vs. antilymphomatogenic action 
of corticoids. Comparative work with four corticoids, 
desoxycorticosterone, compound A, compound §, and 
cortisone, brings us back to the question of the dif- 
ferential response of specific territories. This becomes 
fully evident when studying the comparative bearing 
of structural peculiarities for the antifibromatogenie 
and antilymphomatogenie actions of corticoids. 

The keto group at C,,. Whereas cortisone is anti- 
lymphomatogenie, 8 has no comparable action (16). 
From the point of view of the structural peculiarities 
of antitumorigenie steroids, this means that the ketonic 
group at C,, is fundamental for antilymphomatogenic 
action. On the other hand, antifibromatogenie action, 
as we have seen, diminishes from desoxycorticosterone 
to dehydrocorticosterone (Fig. 2 A). We encounter 
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here a diametrically opposed structural particularity 
of antifibromatogenic and antilymphomatogenic ac- 
tions of steroids. There is actually some knowledge of 
two other structural characteristics diametrically op- 
posed in these comparative tumorigenic actions. 

The hydroxyl group at C,,. Although it causes so 
marked a decrease of antifibromatogenic potency, anti- 
lymphomatogenie action is increased: cortisone (Fig. 
2 E) has greater antilymphomatogenie potency than 
dehydrocorticosterone (Fig. 2 A) (16). 

The hydroxyl group at C,, diminishes antifibro- 
matogenie potency, as shown by the fact that desoxy- 
corticosterone is less active than progesterone. How- 
ever, OH at C,, is fundamental for antilymphomato- 
genie potency: 21-desoxycortisone is not antilympho- 
matogenie (16) (Fig. 3). 


Comparative structural particularities of antifibro- 
matogenic and antilymphomatogenic corticoids. We 
can characterize antitumorigenic actions of steroids, 
and especially of corticoids, by various structural par- 
ticularities which are summarized in Table 1. 

it is remarkable that the first three peculiarities are 
common to both antifibromatogenic and antilympho- 
matogenie actions, whereas the fourth, fifth, and sixth, 
as explained above, are diametrically opposed in the 
two types of antitumorigenie actions. 

We must discuss now some conflicting findings which 
refer especially to corticoids. 

After having examined various steroids with an 
OH at C,, we were convinced that the ketonie group 
at C, was essential for antifibromatogenie potency. 
But, contrary to our expectations, pregnenolone, esteri- 
fied or free, turned out to be antifibromatogenie when 
large quantities were given (27). The emphasis is not 
on “large quantities” but on “pregnenolone ;” this can 
be inferred from the fact that 21-acetoxypregnenolone 
is not antifibromatogenic, even when quantities much 
superior to those of pregnenolone are given. The same 
is true for large quantities of various 3-keto-steroids, 
which are not antifibromatogenie (1, 5). It is evident 
that pregnenolone occupies, as to antifibromatogenic 
action, a unique position among steroids with OH at 
C,. One must assume that this is due to the role of 
pregnenolone as a precursor of progesterone in the 
adrenal cortex, as evidenced by the brilliant work of 
Pineus, Hechter, et al. (11). Along similar lines one 
may tentatively explain why A 1°-dehydropregnenolone 
is not antifibromatogenic: if oxidized at C, in the 
adrenal cortex, the result would be A '°-dehydropro- 
gesterone, a steroid that has no antifibromatogenic 
faculty (32). 


TABLE 1 


Points of interest 


Antifibromatogenic potency 


Antilymphomatogenie potency 


(afg)* (alg) (16-18, 34) 
g 


1 Keto at C, 


to 


All afg steroids are 3-keto (1). Exception: preg- 
nenolone (27), but it is transformed into pro- 
gesterone in the adrenals (11). 


Fundamental with steroids having a side chain of 
2 earbons in C,,: pregnanedione and allopreg- 
nanedione are not afg (32). But with no side 
chain’ or- only 1 carbonin C,,; A* is*not funda- 


Cortisone and A but also 17- 
hydroxyeorticosterone and 
corticosterone (?) are alf 
(16). 

Cortisone and A but also 17- 
hydroxycorticosterone and 
corticosterone (?%) are alf. 


mental: dihydrotestosterone and 17-methyldi- 
hydrotestosterone are afg (1). 


3 Side chain of 2 
carbons at C,, 


4 Keto at C,, 


5 at C,, 


6 OH at C, 


Progesterone and desoxycorticosterone are the most 
potent afg steroids (1, 12, 33). 


Decrease of activity: dehydrocorticosterone (A) is 
less afg than desoxycorticosterone (30). 

Decrease of activity: 17-hydroxydesoxycorticoster- 
one (8) and cortisone are less afg than desoxy- 
corticosterone and dehydrocorticosterone (A). 

Decrease of activity: desoxycorticosterone is less 
afg than progesterone (1). 


Cortisone and A but also 17- 
hydroxycorticosterone and 
corticosterone (?) are alf. 


Increase of activity: S is not 
alg; cortisone is alg. 

Increase of activity; corti- 
sone is more alg than A. 


Increase of activity: 21-des- 
oxycortisone is not alg; 
cortisone is alg (16). 


* See especially (7), where the formulas are not yet written out as they should have been, according to Fieser and 


Fieser (31), 
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Our scheme is not a “tentative suggestion”—it sum- 
marizes exclusively experimental findings, some of 
which may indeed be subject to corrections with the 
further development of our work. However, we feel 
that our scheme may offer a useful lead in screening 
antitumorigenie steroids. 

The mode of action of antitumorigenic steroids. How 
do antifibromatogenic steroids act? As already stated, 
this is certainly a fundamental problem. However, its 
discussion can be at best tentative. Almost 30 years 
ago we insisted on what may be called the peripheral 
antagonism of sex hormones; there were then many 
vigorous arguments against our concept. Today no 
one doubts this peripheral antagonism (1, 35-38, Bruz- 
zone and Lipsehutz, unpublished work). Thus, one 
might venture to say that prevention of estrogen-in- 
duced fibroids of the abdominal serosa by progesterone 
is due to the peripheral antagonistie action of this 
steroid against estradiol. However, such a statement, 
even if established by a direct experimental device, 
would not settle the question. Progesterone does not 
antagonize estrogen-induced proliferation of the mam- 
mary gland in the guinea pig, or estrogen-induced 
proliferation of the anterior lobe of the hypophysis in 
the rat. It would thus seem that antitumorigenie action 
of steroids is not simply a kind of neutralization or 
inhibition of some tumorigenic substance, but that it 
is related to events within the cells. Estrogen, testos- 
terone, progesterone, cortisone, and other steroids in- 
terfere in intracellular enzymatic processes, and it is 
very likely that antitumorigenic action takes place on 
this intracellular level. 

There is also the problem of analogs, which Lacas- 
sagne and his group (39) have so intelligently applied 
to the anticarcinogenie action of hydrocarbons. The 
action of a carcinogenic compound of high potency 
was, in their work, counteracted by a chemical analog 
of low potency applied simultaneously. But in similar 
experiments with azo compounds there was no inhibi- 
tion but addition of potencies of the two compounds 
(39), A tentative effort to apply the concept of ana- 
logs was also made with steroids, combining the highly 
active estradiol-17-6 with its isomer estradiol-17-a of 
low estrogenic activity; no inhibition of the first by the 
second was obtained (40). 

Another group of findings of considerable interest 
will be mentioned here. Abdominal fibroids so easily 
induced in female guinea pigs failed to appear in ani- 
mals receiving a diet poor in ascorbic acid (41). The 
transplantable lymphosarcoma regresses when desoxy- 
pyridoxine, an analog of pyridoxine, is given (42), or 
when mice are fed with a diet poor in riboflavin (43) ; 
regression of the tumor under the influence of cor- 
tisone is also enhanced by a similar diet (18). 

The intermediacy of the hypophysis must also be 
taken into consideration when discussing the mode of 
action of antitumorigenie steroids. It is certain that 
experimental ovarian and suprarenal tumors can be 
prevented by steroids most probably acting on the 
hypophysis (44, 45). The work of Lacassagne, Buu- 
Hoi, and others in France who have tried to control 
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tumoral growth by diminishing the gonadotrophie and 
thyreotrophic functions of the hypophysis with p-oxy- 
propiophenone is amply known, although it is still 
under discussion. 

All these findings referring to the mode of action 
of antitumorigenie steroids, although sometimes con- 
flicting, nonetheless deserve full attention when sereen- 
ing antitumorigenie steroids. 

To sum up, we may say that at this moment no 
steroid is known that can control indiscriminately all 
tumoral growth as such. Action of antitumorigenic 
steroids is always limited by what may be called the 
law of specific territories. Unfortunately, control even 
of these specific territories has been hitherto only a 
temporary one. But, on the other hand, it has be- 
come evident that steroids with the faculty to regulate 
tumoral growth can to a certain degree be character- 
ized by some of their structural aspects. This applies 
especially to corticoids. 
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Separation and Detection of the Pyrethrin- 
Type Insecticides and their Derivatives by 
Reversed Phase Paper Chromatography* 


F. P. W. Winteringham? 


Agricultural Experiment Station, 
University of California, Berkeley 


For the purpose of studying the metabolic fate of 
C'*-labeled insecticides of the pyrethrin type a method 
was required for the separation of these esters and 
their acid and alcohol products of hydrolysis. It was 
necessary to separate these materials, under conditions 
unfavorable to their further decomposition after ex- 
traction from insect tissue, ete., on unidimensional 
paper chromatograms so that they could be assayed 
radiometrically by the scanning techniques described 
elsewhere (1). The method of reversed phase paper 
chromatography developed for the separation of the 
bromine analogs of DDT and its derivatives (2) has 
been found to be applicable, with slight modification 
as follows: 

Whatman No. 1 paper in 1-in. strips is washed by 
soaking for 30 min in a mixture consisting by volume 
of 45% ethanol, 50% water, and 5% cone HCl. The 
strips are then successively soaked in dilute aqueous 
ammonia and distilled water, and finally drained and 
dried. For the reversed phase paper chromatography 
of the esters the washed strips are impregnated with 
petroleum jelly (USP) by dipping once in a 3% 
(w/v) solution of petroleum jelly in diethyl ether, 
draining, and drying. An ethereal solution containing 
not more than 100 ug of the mixture to be resolved is 
applied near the bottom of a strip, and the solvent, 
consisting by volume of 45% ethanol, 50% water, and 
5% aqueous ammonia (sp gr, 0.90) allowed to ascend 
the strip in the usual way in an atmosphere of nitro- 
gen saturated with the solvent vapor. After 24 hr the 

1 The gifts of samples of allethrin and their derivatives by 


S. H. Harper and J. B. Moore are gratefully acknowledged. 
2 Fellow of the Commonwealth Fund of New York. 
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strips are dried, sprayed with 0.1% neutral aqueous 
potassium permanganate, immediately rinsed with 
distilled water until quite free of permanganate, and 
partially dried. While still damp the strips are sprayed 
with 0.5% benzidine in dilute aqueous acetic acid (3) 
The MnO, formed in the presence of unsaturated com- 
pounds of the pyrethrin type appears as intense blue 
zones, less than 1 ug of the pyrethrins or their hydrol- 
ysis products being easily detected. 

Allethrin, the allyl homolog of cinerin I, runs with 
an R, value of 0.40, whereas the allyl cinerolone and 
chrysanthemum monocarboxylic acid products of hy- 
drolysis run together with an Ry value of 0.89. When 
a concentrate of natural pyrethrins, labeled as con- 
taining 43% of “pyrethrin I” and 37% of “pyrethrin 
Il” was resolved by this method, two major constitu- 
ents running with R, values of 0.23 and 0.72, respec- 
tively, and at least three other constituents running 
with R, values of 0, 0.12, and 0.90 were detected. The 
composition of the mixture in terms of the true py- 
rethrins and cinerins I and II was unknown. The two 
major zones were believed to be the so-called pyre- 
thrins I and II, respectively, since pyrethrin II is 
known to have a partition coefficient more favorable 
to the polar or mobile solvent phase. Evidence in sup- 
port of this interpretation was obtained in two ways. 
First, when the zones separated on a second strip 
were sprayed with 0.05 N-ethanolie KOH containing 
0.02% thymolphthalein, the faster running major zone 
required considerably more spraying than the slower 
running zone before the permanent blue (pH > 10) 
was obtained. This indicated the higher saponification 
value which would be expected of the dicarboxylic acid 
esters of “pyrethrin II.” Second, a third strip was cut 
into 1-in. sections, which were rinsed separately in 2 
ml petroleum ether containing 2 ul light mineral oil. 
The rinse of each section was transferred to a 2x4 
em exposure vial and bio-assayed with adult female 
houseflies by the methods described by Hoskins et al. 
(4, 5). Insecticidal activity, as shown by “knock- 
down” and mortality after 24 hr, was exhibited only 
by the substances running with R, values of 0.23 and 
0.72, and, qualitatively, the slower running component 
was the more toxic to houseflies. This is in agreement 
with Gersdorff (6), who found the monocarboxylic 
acid esters to be the more toxic. Some unsaturated 
KMn0O,-reactive material is present in the neutral 
ether or acetone extracts of macerated housefly tissue 
but remains at the point of application in the reversed 
phase chromatograms and does not, therefore, inter- 
fere with the detection of the extracted insecticides. 

The alcohol and acid products of allethrin hydrolysis 
which run together on the reversed phase paper chro- 
matogram may be separated as follows: The mixture 
is applied near the bottom of a washed strip that has 
not been impregnated with petroleum jelly. Petroleum 
ether (boiling range, 35°-60°), saturated with 10% 
aqueous HCl, is allowed to ascend the strip for about 
10 min (atmosphere saturated with the solvent). The 
strip is dried and then rechromatographed with light 
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petroleum ether saturated with aqueous ammonia (sp 
gr, 0.90) the solvent being allowed to ascend for about 
30 min. The strips are finally dried and sprayed with 
the permanganate and benzidine reagents as above. 
Under these conditions, the allyl cinerolone barely 
moves from the point of application. The cis- or trans- 
chrysanthemum monocarboxylic acids remain at the 
final position of the acid solvent front as the am- 
monium salts, and the unchanged esters move with 
the ammoniacal solvent front. The application of these 
methods to the study of the metabolic fate of the C'*- 
labeled insecticides will be the subject of a later report. 
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Algae (Chlorella) as a Source of 
Nutrients for the Chick* 


G. F. Combs? 


Poultry Department, 
University of Maryland, College Park 


Following the work of Spoehr and Milner (1) on 
the effect of environmental conditions on the chemical 
composition of Chlorella pyrenoidosa, interest has been 
shown concerning the possibility of using mass cul- 
tures of this green unicellular plant for the produe- 
tion of food. Myers et al. (2) studied the design of 
a growth chamber necessary for maximum growth 
rates of Chlorella. These papers have recently been 
reviewed (3). Nevertheless, little or no experimental 
work has been done involving the use of C. pyre- 
noidosa in animal feeding trials. Consequently, the 
value of dried Chlorella as a nutrient source has been 
tested with chicks. 

Uniform groups of 16 day-old New Hampshire 
chicks of both sexes were maintained in electrically 
heated battery brooders with raised wire floors 
throughout a 4-week experimental period. Feed and 
water were supplied ad lib. Mortality, feed consump- 
tion, and body weights were recorded. The basal diet 
used in this study consisted of ground yellow corn, 
61.7%; soybean oil meal (solvent), 34%; ground 
limestone, 1%; steamed bone meal, 3%; iodized salt, 

1 Scientific Paper No. A369, Contribution No. 2362, of the 
Maryland Agricultural Experiment Station (Department of 
Poultry Husbandry). 

2The author gratefully acknowledges the technical assist- 
ance of Hugh T. Lathroum in conducting this study. Appre- 
ciation is also expressed to John S. Burlew, Carnegie Institu- 
tion of Washington, Washington, D. C., for supplying the 
Chlorella, and to Merck & Co., Rahway, N. J., for supplying 


the crystalline vitamins used in this investigation and for 
nutritional analyses of samples of Chlorella. 
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0.3%; manganese sulfate, 0.025% ; D-activated animal 
sterols, 0.05%; and 0.2 mg 2-methyl-1,4-naphthoqui- 
none/Ib. This ration is considered suboptimal in its 
content of riboflavin, vitamin B,,, and vitamin A 
activity for supporting rapid early growth of chicks. 
The Chlorella* had been dried in vacuo at a tempera- 
ture of 70° F. When Chlorella was fed, it was sub- 
stituted in the diet for an equal weight of soybean oil 
meal, 

An amino acid assay of the dried Chlorella used in 
these feeding trials is given in Table 1, and a vitamin 


TABLE 1 
Amino Acip ASSAY OF DRIED CHLORELLA 


Pilot plant* Laboratoryt 


Nutrient sample sample 
(%) (%) 
Crude protein 44.0 40.0 
Arginine 2.06 2.39 
Histidine 0.62 0.65 
Isoleucine 1.75 1.69 
Leucine 3.79 1.99 
Lysine 2.06 2.43 
Methionine 0.36 0.57 
Phenylalanine 1.81 2.14 
Threonine 2.12 1.91 
Tryptophane 0.80 0.41 
Valine 2.47 2.67 
Glycine —_— 2.20 


* Microbiological assay by Food Research Laboratories, 
Inc., reported to Carnegie Institution of Washington by Ken- 
neth Morganridge, chief chemist, March 27, 1952. 

7 Mean values of two samples grown by Spoehr and Milner 
(1) ; microbiological assay by Merck & Co., 1949. 


assay is given in Table 2. The sample had been grown 
under pilot plant conditions. It is reasonably similar 
in nutritive value to samples grown elsewhere under 
laboratory conditions, assays of which are also given 
in Tables 1 and 2. Aside from the low level of methio- 
nine, Chlorella protein compares favorably with soy- 
bean oil meal protein. The vitamin levels are relatively 
high as compared with many other important foods 
and feedstuffs. 

The various supplements added to the basal diet, 
together with the results obtained, are shown in Table 
3. The inclusion of 10% Chlorella to the basal diet in 
place of an equal amount of soybean meal resulted in 
a very marked increase in growth and improvement in 
feed efficiency. This improvement is attributed pri- 
marily to the high riboflavin and carotene content of 
the Chlorella, although important quantities of several 
other B-complex vitamins are also supplied by this 
level of Chlorella. The addition of 0.1% pi-methionine 
(group 3) to the Chlorella-containing diet resulted in 
some improvement. However, the further addition of 
vitamin A, vitamin B,,, riboflavin, niacin, pantothenic 

*The dried Chlorella pyrenoidosa (Emerson strain) was 
supplied by A. W. Fisher, Jr., of Arthur D. Little, Inc., Cam- 
bridge, Mass. It had been grown in their Chlorella pilot plant 
for the Carnegie Institution of Washington. The conditions 
of growth are described in The Large-scale Culture of Algae, 


a monograph edited by John 8S. Burlew, Carnegie Institution 
of Washington, Pub. No. 598 (1952). 
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TABLE 2 
VITAMIN ASSAY OF DRIED CHLORELLA 


Pilot plant* Laboratory? 


Vitamin sample sample 
Carotene, mg/lb 218.0 
Thiamin, mg/lb 11.0 4.5 
Riboflavin, mg/lb 26.2 16.3 
Niacin, mg/lb 54.0 109.0 
Pyridoxine, mg/Ib 10.4 
Pantothenic acid, mg/lb 3.6 9.1 
Choline, mg/Ib 1370.0 
Biotin, pg/lo 67.0 
Vitamin B,., wg/lb 45.0 10.0 
Lipoic acid, acetate u/mg 1.5 

* Microbiological assay by J. J. Mayernik and David Hend- 


lin, of Merck & Co., Jan. 1952. 

+ Grown by Stanford Research Institute in continuous di- 
lution culture apparatus ; assay by Curtis and Tompkins, San 
Francisco. Data taken from unpublished report from Stanford 
Research Institute to the Research Corporation of New York, 
March 22, 1950, by permission. 


acid, and choline chloride (group 4) did not improve 
the results. Chicks fed the same diet without Chlorella 
(group 5) attained slightly heavier weights. The last 
group of chicks (group 6) was fed the complete 
broiler mash, which not only contained adequate levels 
of all nutrients, but also an antibiotic, thus accounting 
for the additional growth improvement obtained. 

The apparent growth-depressing action resulting 
from the inelusion of 10% dried Chlorella to the ade- 
quate supplemental diet is believed to be due to the 
hygroscopic nature of the Chlorella. Chicks fed this 
level of dried Chlorella exhibited an impacted beak 
condition. This mechanical impediment interfered with 
feed consumption and, consequently, resulted in a 
slightly lower total weight at 4 weeks of age. Three 
other groups of chicks not shown in the table were 
also included in this study. These groups received 21, 
5, and 20% Chlorella, respectively. Impacted beaks 
also were noted in the chicks that received 24% and 
5% algae. The chicks that received the 20% level 
developed impacted beaks and beak deformities, so 


TABLE 3 


EFrrect oF Drrep CHLORELLA ON Bopy WEIGHT AND 
Freep EFFICIENCY OF CHICKS 


Av wt G feed 


Treatment at4wks required/ 
ad (g) g gain 
1 Basal ration 135 (13) 3.1 
2 As 1+10% chlorella 262 (16) 2.4 

As 1+10% chlorella + 
0.1% pDL-methionine 298 (16) 2.3 


+ 1+4+10% chlorella + 

0.1% DL-methionine + 

vitamin mixture* 292 (16) 2.3 
5 As 14+0.1% pDi-me- 

thionine + vitamin 

mixturet 316 (16) 2.2 
6 Complete broiler mash 342 (16) 2.2 


* Numbers in parentheses refer to surviving chicks. 

* Vitamin mixture supplied the following per lb of diet: 
6 wg vitamin B,,, 2 mg-riboflavin, 10 mg niacin, 2 mg calcium 
pantothenate, 150 mg choline chloride, and 2500 IU vitamin A. 
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that their feed consumption and growth rate were 
greatly lowered. The hygroscopic nature of the Chlo- 
rella used in this trial is not considered a serious 
handicap for its use in feeds since it is expected that 
suitable processing methods can readily be developed 
which will eliminate this problem. No other harmful 
effects were observed in the chicks fed Chlorella. The 
consistency and appearance of the chick droppings 
were normal. 

Although a mechanical difficulty was observed in 
the use of the vacuum-dried algae, the results demon- 
strate clearly that dried Chlorella may serve as a 
source of certain dietary nutrients for the chick. 
From the nutritional analysis of this material and the 
growth data obtained, dried Chlorella seems to sup- 
ply important quantities of carotene and certain B- 
complex vitamins. Additional work is required to es- 
tablish further its nutritional value. This information, 
combined with a determination of the cost of produc- 
ing Chlorella on a large scale, will help decide to 
what extent Chlorella may be considered a new food 
source. Even the.present limited study indicates that 
it may well be considered as a potential food source 
in areas of limited agricultural resources. 
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Concerning the Ability of Homing Pigeons 
to Discriminate Patterns of Polarized Light 


K. C. Montgomery and Eric G. Heinemann* 


Department of Psychology, 
Cornell University, Ithaca, New York 


The search for the sensory basis of bird navigation 
is apparently far from ended, despite the large num- 
ber of investigations devoted to this problem (1-3). 
The demonstration by von Frisch (4) that honeybees 
can discriminate among patterns of polarized sky 
light, and that they apparently utilize such patterns 
as cues in their homing flights, suggests the possibility 
that migratory and homing birds possess a similar 
ability.2 The present paper reports an experimental 
test of this possibility. If homing pigeons do utilize 
polarization patterns of sky light as cues in their 
flights, they should be able to discriminate readily be- 
tween two visual stimulus patterns, one of which con- 
sists of light polarized in one plane and the other of 
light polarized in a plane orthogonal to the first. 

The subjects were three homing pigeons, 1-2 years 

1 The senior author is now at Yale University ; the junior, 
at Harvard University. 

2 This possibility was mentioned by Donald R. Griffin in a 
talk attended by one of the writers about two years ago. 


The writers wish to express their appreciation to Dr. Griffin 
for his interest and cooperation in the present study. 
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old.2 The apparatus consisted of an unpainted box 
12” x 12” x 14”. The front panel of the box contained 
a ground-glass stimulus key 1” in diameter and a 
food-delivery magazine placed directly underneath the 
key. The key was illuminated from behind by virtu- 
ally homogeneous blue light obtained by passing light 
from a mereury lamp through Corning filters Nos. 
5113 and 3389. The light was conducted to the key 
through a lightproof metal tube 9” long and 114” in 
diameter. Four in. from the key the tube was inter- 
rupted by a sliding panel (stimulus slide) containing 
6 openings, each of which was covered with a piece 
of polaroid. Three polaroids were oriented in the same 
plane; the other three were oriented in a plane at an 
angle of 90° from the first. Light polarized in one 
plane was made the positive (rewarded) stimulus; 
light polarized in the other plane, the negative (un- 
rewarded) stimulus. Three positive and 3 negative 
stimuli were used in order to eliminate the possibility 
of the birds’ establishing a discrimination on the basis 
of an irrelevant eue—e.g., distinctive marks on the 
polaroids. 

The response measured was key-pecking. A Harvard 
Cumulative Recorder and an electric counter were used 
to measure pecking behavior. Purina laboratory chow 
for pigeons was employed as a food reward; before 
and during the experiment this chow was part of the 
birds’ standard diet. 

The first phase of the experiment consisted of grad- 
ually reducing the body weight of the birds, over a 
period of about 2 weeks, to 80-85% of normal. This 
weight was maintained throughout the rest of the 
experiment. 

The second phase consisted of preliminary training 
in which the birds were (a) adapted to the experi- 
mental box, (b) trained to approach and to eat 
promptly from the food magazine when it was opened, 
and (c) trained to peck the unilluminated key for 
food reinforcement. Both auditory and visual stimuli 
signaled the opening of the food magazine—the sound 
of the food-delivery motor and the flashing on of a 
light placed immediately over the magazine. 

In the third phase of the experiment each bird was 
given 6 hr of discrimination training. One 30-min ses- 
sion was given on each of 12 days. During each session 
fifteen 1-min presentations of the positive stimulus 
and fifteen 1-min presentations of the negative stim- 
ulus were made. The order of stimulus presentation 
was randomized, subject to the restriction that neither 
the positive nor the negative stimulus appeared more 
than twice in suecession. The stimulus was changed 
every minute by moving the stimulus slide to a pre- 
determined position. All responses to the positive 
stimulus were reinforced with food; no responses to 
the negative stimulus were reinforced. During this 
training cumulative responses were recorded graph- 
ically. Careful study of these records yields no evi- 

* Grateful appreciation is expressed to Otto Meyer, chief of 
the Pigeon Breeding and Training Center, Fort Monmouth, 
N. J., who lent the pigeons to us. The birds are carrier 


Pigeons of the kind bred, trained, and used by the Signal 
Corps. 
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dence that any of the birds formed a discrimination. 

The fourth phase consisted of extinguishing the 
birds to a criterion of 10 min of no responding. The 
procedure was exactly the same as during discrimi- 
nation training except that no responses were rein- 
forced. The total number of pecks emitted during each 
minute of exposure to the positive and to the negative 
stimuli was obtained from counter readings. These ex- 
tinction data provide an additional, and perhaps a 
more sensitive, test of whether the birds developed a 
discrimination between the two planes of polarized 
light. The results are uniformly negative. Table 1 pre- 
sents the total number of pecking responses emitted 
under the positive and negative stimulus conditions 
by each bird for 5-min extinction periods. The only 
bird that gave any evidence of having formed a dis- 
crimination is pigeon 3. For this bird the number of 
responses performed during each 1-min presentation 
of the positive and of the negative stimulus was tabu- 
lated. A t-test was run on the differences between the 
means based on these totals. The value of ¢ is 1.40, 
which falls within the .10 fiducial limits. Thus, neither 
the acquisition nor the extinction data provide any 
evidence that homing pigeons can discriminate be- 
tween planes of polarized light. 

In the final phase of the investigation two of the 
birds were trained on a simple brightness-diserimina- 
tion problem. Exactly the same apparatus and pro- 
cedure were used as before except for one apparatus 
change: a second piece of polaroid was placed in the 
light-conducting tube and was so oriented that the 
positive stimulus was the same (except for a slight 
reduction in brightness) as in the original diserimi- 
nation training and the negative stimulus consisted 
of very dim, if not the total absence of, illumination. 
One bird was given two 30-min sessions of training; 
the other, four 30-min sessions. This procedure pro- 
vides a check on whether the birds (a) could “see” 
(i.e., learn to respond to) the discriminative stimulus 
provided by the blue light, and (b) were “intelligent” 
(i.e., eapable of forming a simple discrimination). 
The results are summarized in Table 2. These data 
indicate clearly that both birds learned the brightness 
discrimination very rapidly, and that they were capa- 
ble of responding to the blue light. 

The results do not support the hypothesis that hom- 


TABLE 1 
Subject 
5-Min 
period 3 : 4 6 
+ - + - - 
1 127 88 8 29 91 79 66 S4 
2 88 68 9 5 69 81 61 42 
3 51 58 24 19 0 3 47 57 
4 70 38667 12 6 0 0 58 
5 44 45 21 16 4 7 
6 56 20 2 11 0 0 
7 56 39 0 0 
Total 568 470 160 163 258 248 
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TABLE 2 


Subject 


5-Min 3 6 
period 
+ - + - + - 
1 170 54 95 50 68 13 
2 187 82 2 3 109 30 
3 206 54 51 1 102 32 
4 160 43 88 47 84 2 
5 167 7 87 25 117 2 
6 158 12 79 40 79 0 
Total 1048 252 1021 245 


ing pigeons can discriminate among planes of polar- 
ized light. It is evident, however, that they ean form a 
simple brightness discrimination very rapidly. Hence, 
it is concluded (a) that if homing pigeons can dis- 
criminate at all among patterns of polarized light, 
they can do so only with extreme difficulty, and (b) 
that it is highly unlikely that homing pigeons make 
use of patterns of polarized sky light as cues in their 
homing flights. 
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Extraction of Adrenal Cortex Hormone 
Activity from Placental Tissue 


Richard H. Johnson and William J. Haines* 
Research Laboratories, 
The Upjohn Company, Kalamazoo, Michigan 


Several kinds of mammalian tissue have been ex- 
amined in our laboratories in an effort to find sources 
of naturally occurring adrenal cortex hormones other 
than adrenal tissue itself. As a result of such studies, 
evidence has been obtained for the existence of this 
type of biological activity in human and equine pla- 
cental tissue. 

The investigation of the adrenal hormone content 
of human placentas? was initiated in conjunction with 
our preparation of crude placental extracts for stud- 
ies by William H. Pearlman, of the Jefferson Medical 
College. A report on the latter work has recently ap- 
peared (1). In subsequent experiments, the placentas 
were collected at a local hospital, frozen quickly in 
solid CO,, and processed by a standard procedure for 
isolating adrenal cortex hormones (2, 3). The result- 
ing “neutral hormone concentrates” were anaylzed for 
their content of adrenal cortex hormone activity.* 

1We wish to acknowledge the helpful interest shown in 
this work by M. H. Kuizenga. 


2 We are indebted to Richard H. Barnes, of Sharp & Dohme, 
Glenolden, Pa., for the human placentas used in the pre- 
liminary investigation. 

® We are indebted to K. J. Olson, R. O. Stafford, and D. F. 
Kiel for the bio-assay data reported in this paper. 


456 


Two different methods of bio-assay were employed: 
the rat liver glycogen deposition test (4) and the rat 
survival growth test (5). The resulting data are pre- 
sented in Table 1. 


TABLE 1 
ADRENAL CorTEX HORMONE CONTENT OF EXTRACTS 
or HUMAN PLACENTAL TISSUE 


Bio-assay procedure 


Glycogen Survival 
Lot No. growth? No. 
No. (u/k rats (u/kg rats 
tissue ) 
tissue ) 
1 4.5 10 17.5 18 
2 14 10 
3 3.0 3 


* One unit in the rat liver glycogen deposition test is the 
amount of bio-activity equivalent to 0.1 mg 17-hydroxycor- 
ticosterone (Kendall's compound F, hydrocortisone). 

+ One unit in the rat survival growth test is the amount 
of bio-activity that will cause 80% of the test animals to 
survive for 20 days and grow at an average rate of 1 g/day. 


Unmistakable evidence for the existence of adrenal 
cortexlike hormone activity was observed for each of 
three individual lots of human placental tissue. It was 
of particular interest that the ratio of the two types 
of adrenal hormone activity observed for Lot 1 was 
approximately 4 survival growth units/glycogen depo- 
sition unit. This is essentially the same ratio of bio- 
activity that is observed for extracts of adrenal tissue, 
which indicates some similarity in the qualitative char- 
acter of the extracts of these two tissues. The yield of 
bio-activity from human placental tissue, however, 
which was observed to vary from 1.4 to 4.5 units of 
glycogen deposition activity/kg in these experiments, 
is much less than that from adrenal tissue. It has been 
found in these laboratories that the usual recovery of 
this type of activity is about 25 u/kg from beef 
adrenals and 50-100 u/kg from hog adrenals. 

Studies similar to those just described were also 
done using equine placentas. The two methods of bio- 
assay utilized in these experiments were: the rat liver 
glycogen deposition test and a modification of a test 
described by Grollman (6), involving the measure- 
ment of the gain in weight of adrenalectomized wean- 
ling rats. The yields of adrenal hormone activity from 
three individual lots of tissue are presented in Table 
2, where it is seen that the glycogen deposition activ- 
ity varied from 3.0 to 17.0 u/kg of tissue. A ratio of 
approximately 90 weight gain u/glycogen deposition 
unit was obtained in the ease of Lot 1. Here, again, 
the ratio of these two types of bio-activity is in the 
general range of that observed for extracts of adrenal 
tissue. It is of interest that the yield of total hormone 
activity from equine placental tissue is about the same 
as from human placental tissue and thus much less 
than the yield from adrenal tissue itself. 

The small amount of active material that has been 
obtained to date from placental tissue has prevented 
the characterization of the individual hormone com- 
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ponents in these extracts. In fact, the large quantity 
of tissue required to obtain measurable amounts of 
bio-activity in each experiment has permitted the use 
of a relatively small number of assay animals. Thus 
the results have limited quantitative significance. It 
would appear, however, that our data offer unequivocal 
evidence for the presence of adrenal hormonelike ac- 
tivity in placental tissue, without demonstrating 
whether the active factors have been produced by this 
tissue or are just stored in it after having been trans- 
ported from some extraplacental source. If placental 
tissue does produce this type of hormone activity, it 
may be discharged rapidly into the circulation. Thus 
the yield of bio-activity in extracts of this tissue in- 
dicate nothing about the dynamie aspects of the pro- 
duction of this material. It is of interest to mention 
certain clinical observations which may indicate that 
placental tissue has the ability to produce adreno- 
corticoid material. 

In 1938 Hench (7) reviewed the clinical data, which 
indicated that there is a striking, generally complete, 
relief from the symptoms of rheumatoid arthritis dur- 
ing pregnancy. The now classical demonstration of the 
effect of cortisone (8) and other adrenal hormones in 
controlling this disease has been offered as an explana- 
tion for the observations in pregnancy. The common 
interpretation is that the adrenal cortex itself is caused 
to seerete increased amounts of its hormone factors 
during this special type of physiological stress. One 
must also consider, however, the possible secretory 
capacity of the placenta as a means of augmenting the 
supply of adrenal hormones. 

In 1950 Jailer and Knowlton (9) observed evidence 
for the apparent production of adrenal hormones in 
an Addisonian patient during pregnancy and sug- 
gested that the human placenta might be capable of 
elaborating adrenal cortical-like hormones. 

It would thus seem that the detection of adrenal 
cortex hormone activity in extracts of human and 
equine placental tissue may help to explain certain 
clinical observations associated with pregnancy. Fur- 
ther investigation of the character and source of this 


TABLE 2 


ADRENAL CorTEX HORMONE CONTENT OF EXTRACTS 
oF EQUINE PLACENTAL TISSUE 


Bio-assay procedure 


Lot Glycogen 
No. deposi- No. Wt gaint No. 
ton rats (u/kg rats 
(u/kg tissue) 
tissue ) 
1 3.0 3 267.0 10 
2 3.4 3 
3 17.0 10 


* One unit in the rat liver glycogen deposition test is the 
amount of bio-activity equivalent to 0.1 mg 17-hydroxycorti- 
costerone (Kendall's compound F, hydrocortisone). 

+ One unit in the rat weight gain test is the amount of bio- 
activity equivalent to 1 pg 11-desoxycorticosterone-21-acetate 
(DOCA). 
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hormone activity will be required before its true role 
in endocrinology is fully appreciated. 
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The Fluorine Content of Associated Human 
and Extinct Animal Bones from the 
Conkling Cavern, New Mexico 


T. D. Stewart 


Division of Physical Anthropology, 
U. S. National Museum, Washington, D. C. 


The discovery of human bones in association with 
the bones of extinct animals in a cavern on the lower 
slope of Bishop's Cap Peak in southwestern New 
Mexico was reported in 1929 by the late William 
Alanson Bryan (1), of the Los Angeles Museum. 
Roscoe P. Conkling, of El Paso, Texas, discovered the 
cavern, and hence his name is usually associated with 
the find. Mr. Conkling is responsible also for the only 
other description (2) of the contents of this eavern. 
In his account he said very little about the human 
remains, but he claimed, because of the animal asso- 
ciations and the depth of the deposits, that “proof is 
conclusive that man was co-existent [in the remote 
past] with the sloth, camel, horse, eave bear, and great 
dire wolf.” Thus for 20 years the human material has 
remained incompletely described, and its claim to 
antiquity has rested solely upon the relationships 
within the eave. 

Early in 1951 I arranged with Hildegarde Howard, 
of the Los Angeles County Museum, to study the 
human remains from the Conkling Cavern. Soon there- 
after I reported (3) my preliminary findings to the 
American Association of Physical Anthropologists. So 
far as I can see, the skulls, of which parts of two were 
found, cannot be distinguished from those of modern 
Indians. This opinion does not contradict Mr. Conk- 
ling’s claim as to their antiquity, because evidence 
from other sources indicates that the first men to reach 
the Western Hemisphere were already modern in type. 

The Conkling find would take on greater importance 
in connection with the antiquity of man in America if 
it could be proved that the juxtaposition of the human 
and animal remains was original and contemporary. 
To provide objective information on this point, I ar- 
ranged with F. J. MeClure, of the National Institute 
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TABLE 1 


FLUORINE IN ASSOCIATED HUMAN AND EXTINCT 
ANIMAL BONES 


Depth _  Fluo- 
Bone Animal in Ash 7 ‘ rine 
cave (%) (%) in ash 
(ft) (%) 
Metapodial Camel 21-23 97.26 0.0071 0.0073 
Vertebra* Sloth 26-27 93.72 .0995 .1062 
Radius* Horse 35-38 98.30 .0686 .0698 
Rib Sloth 35-38 95.26 .0715 0751 
Caleaneum Horse 35-38t 94.57 .0284 .0300 
Mandible Man 20 89.13 -1030 
Tooth (from 
mandible) ih 20 87.57 -1025 -1170 
Humerus 21-23 96.41 -1786 .1853 
Ulna 23-26 95.86 .1381 .1441 
Radius ue 26-29 93.06 4515 4851 
Parietal§ 30 94.45 0.1406 0.1489 


* Test on matrix surrounding bone: ash—98.55% ; fluo- 
rine—0.0350% ; fluorine in ash-—-0.0355%. 

+ Test on calcareous encrustation: ash—98.20% ; fluo- 
rine—0.0358% ; fluorine in ash—0.0365%. 

t From so-called wolf den, which is regarded as the oldest 
part of the cave deposit. Being a separate compartment, it 
may not have had the same amount of ground water. 

§ Test on calcareous encrustation: ash—92.75%; fluo- 
rine—0.0202% ; fluorine in ash—0.0218%. 


of Dental. Research, to test a selection of the bones, 
both animal and human, for their fluorine content. Dr. 
Howard generously supplied the animal bones to be 
used in the testing and allowed me to select a com- 
parable series from among the human bones. 

According to the evidence at hand (4), there is a 
progressive fixation of fluorine in bones exposed to 
ground water containing fluorine. The amount of 
fluorine that accumulates under these conditions in 
bones, in the form of fluorapatite, a stable compound, 
thus is roughly proportionate to the time of exposure. 
And in the ease of associated bones a similarity in 
fluorine content is indicative of contemporaneity. 
However, local variations in the amount of fluorine 
in ground water and other variable factors make it 
impossible to compare specimens from different sites. 

The results of the tests made by Dr. McClure, using 
the standard procedure of Willard and Winter (5) 
as modified by Armstrong (6), are summarized in 
Table 1. The fact that Dr. McClure has had long ex- 
perience with, and is constantly using, this difficult 
method ensures the reliability of his findings. 

Unfortunately, the collections from the Conkling 
site do not include bones found on the surface, repre- 
senting the remains of animals dying recently. We do 
not know, therefore, how much fluorine was in the 
bones of men and other animals in this region before 
they became exposed to ground water. But, judging 
from the findings elsewhere, the amount is likely to be 
small. Thus, Olsen (7) gives the percentage of fluorine 
in the Recent horse of Florida as 0.01. This is in con- 
trast to his figures ranging from 1.5 to 2.7 for the 
Miocene horse in Florida. On the other hand, for 
Holocene bones from England, Oakley (4) gives the 
percentage of fluorine as 0.1-0.4. 
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Using for comparison these inadequate figures for 
Recent bones, we see that the findings in Table 1 indi- 
cate very small amounts of fluorine in all the tested 
bones—amounts that fall within the range for Recent 
bones. Surprisingly, the human bones show more 
fluorine than the bones of the animals now extinct 
and usually given a Late Pleistocene date. Yet the 
findings for certain bones from the two groups are 
not totally dissimilar. For example, 0.099% F in the 
sloth vertebra is comparable to 0.103% F in the hu- 
man mandible. On this basis we cannot rule out the 
implication from the juxtaposition of the bones that 
all these forms lived contemporaneously. 

On the other hand, the fact that the human bones 
exceed the animal bones in amount of fluorine could 
lead just as well to the somewhat improbable conclu- 
sion that the men are older than the animals. One 
reason for considering this interpretation improbable 
is the variability of the fluorine content of Recent 
bones. It.is conceivable that the men had access in 
life to drinking water rich in fluorine, whereas the 
animals did not. There are a number of waters in New 
Mexico today which contain more than 1.00 ppm 
fluorine (8). It is pure speculation, however, that the 
ground water in this part of the Southwest ever con- 
tained unusual quantities of fluorine. Today, of course, 
the high fluoride waters in the area come from deep 
wells. It is possible also that the thinner cortex of the 
human bones is a factor in determining the rate of 
fixation of fluorine after death. 

The inconclusiveness of the fluorine test for dating 
purposes in this instance probably is due largely to 
the fact that New Mexico is a dry area. According to 
Henry Wylde (9), who participated in the exeava- 
tions, the bulk of the matrix within the cave was a 
fine loess; it was not a dry dust, nor was it wet, but 
it gave the impression of being slightly damp. Fur- 
ther evidence that some water reached the cave de- 
posits, at least occasionally, is indicated by the en- 
erustation on some of the bones, and by the presence 
of a thin layer of cemented sand sealing off the cavern 
28 feet below the entrance. Yet there is nothing in the 
findings to indicate that ground water has ever been 
abundant here since Late Pleistocene times, or that 
the water present contained much fluorine. 

In spite of their inconelusiveness, I regard these 
fluorine findings as worth reporting because they dem- 
onstrate some of the limitations of this method of 
relative dating. 
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The Protection of Bacteria against 
Radiation Effects 


Howard A. Whitehead 


Department of Bacteriology and Immunology, 
McGill University, Montreal, Quebec 


The lethal and mutagenic effects of ultraviolet radia- 
tions on bacteria have been known for many years, but 
the mechanism or mechanisms by which radiations in- 
duce mutations or kill cells remain unknown. Ample 
evidence is available to show that neither of these 
effects can be attributed to a direct genetic change, 
although nongenetic material may be affected, which in 
turn effects a genetic change. Possibly the same com- 
mon factor is responsible for both effects, their expres- 
sion being influenced by some other means. 

One approach to this problem is to find a substance 
(s) which offers protection to bacteria against the 
deleterious effects of radiation and, by a relation of its 
role in cell metabolism, to determine where the pri- 
mary change may occur. To date the protective action 
of many substances against radiation damage (1-3) 
has not been proved to be either a true physiological 
protection or simple physical absorption. It is obvious 
that such a distinction is of the utmost importance 
in this work. 

To determine this, thrice-washed 12-hr broth eul- 
tures of Escherichia coli, strain B/r (4), were appro- 
priately suspended at pH 7.0, standardized with an 
Evelyn photometer using a #660 filter to give a 60% 
transmission reading in a 1:10 dilution, and divided 
into three parts, as follows: 

a) Irradiation controls: Washed cells suspended in 
the M-9-I buffered solution of Anderson (5) and irradi- 
ated to give the irradiation control curve. 

b) Test suspensions: Substances to be tested for pro- 
tective ability made up in M-9-I buffer in three concen- 
trations. Washed cells were suspended in these solutions, 
standardized, and used to determine whether the test sub- 
stance offered any protection to the cells when in contact 
with them during irradiation. 

¢) Protected suspensions: The test solutions, instead 
of being in contact with the bacteria were placed in a 
quartz cell above the standardized bacterial suspension 
(prepared as in [a]) to determine whether the lethal and 
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IRRADIATION CONTROL 
10? PYRUVATE SUSPENSIONS 


2 PYRUVATE FILTER 


SURVIVAL PERCENT 


30 60 120 240 480 


WRADIATION TIME — SECONDS 


Fie. 1. Effect of sodium pyruvate on F. coli B/r during 
ultraviolet irradiation (2537 A). 


mutagenic rays are absorbed by the test substance, thus 
giving a physical protection to the bacteria. 


The source of irradiation was a 15-w G-E germicidal 
lamp estimated to deliver 95% of its energy in the 
2537 A line. Samples were irradiated in open Petri 
dishes held in a mechanical shaker, the frequency and 
amplitude of which were of the order to produce 
standing waves. This procedure insures an adequate 
exposure of all cells to the ultraviolet rays. Samples 
of 10 ml volume were held at a distance of 37 em from 
the light source and irradiated for 0, 30, 60, 120, 240, 
and 480 see. All experiments were carried out in a 
darkened room as a precaution against the photo- 
reactivation phenomenon (6, 7). Survival was deter- 
mined by the drop plate method (8), using nutrient 
agar plates. The mutation studied was that of color 


TABLE 1 


APPARENT PROTECTION AND ABSORPTION OF SopDIUM PYRUVATE AGAINST THE MUTAGENIC 
EFFECTS OF ULTRAVIOLET LIGHT (2537 A) on E. Coli B/r 


Mutation (%) 


Irradiation 
Irvadiation Pyruvate suspensions Pyruvate filter 
5x10*M x 104M 5x10*M x10"M & xX 104M 

0 0.00 0.00 0.23 0.00 0.20 0.00 0.10 
30 9.20 1,02 8.40 9.64 0.70 5.55 8.53 
60 10.27 4.00 9.94 10.61 2.24 7.60 9.15 
120 12.93 10.96 11.01 12.60 8.92 10.41 12.90 
240 12.14 10.67 11.28 12.00 8.61 11.44 12.50 
480 13.41 10.60 11.69 13.20 10.78 11.29 12.90 
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TABLE 2 


APPARENT PROTECTION AND ABSORPTION OF SEVERAL SUBSTANCES AGAINST THE LETHAL 
EFrects OF ULTRAVIOLET LiGHT (2537 A) ON E. coli B/r 


: Irradiation Tryptophan : Cysteine HCl Glutathione 
time = thioglycollate 
(see) control (5 x 10°M) (1x 102M) (2.5 x 10°M) (1x 10°M) 
A, Test suspensions—survival (%) 
0 100 100 100 100 100 
30 44.18 95.50 91.03 81.06 52.08 
60 5.8 x 107 88.33 74.25 28.52 2.7 x 107 
120 1.4 x 10" 47.88 38.46 7.9 x 10? 1.6 x 10° 
240 5.5 x 10° 5.99 5.38 2.4 x 10" 7.7 x 10° 
480 2.8 x 10° 2.8 x 107 1.4 x 10° 7.4x 10° 3.7 x 10° 
B, Protected suspensions—survival (% ) 
0 100 100 100 100 100 
30 44.18 98.86 98.71 88.89 77.27 
60 5.8 x 10 94.06 90.71 77.88 7.72 
120 1.4.x 10° 86.73 79.73 4.7 x 10% 2.1 x 107 
240 5.5 x 10° 45.52 73.99 2.3 x 10° 5.9 x 10+ 
480 2.8 x 10° 6.94 45.86 1.0 x 10° 1.0 x 10° 


response on mannitol-tetrazolium agar (9). The fol- 
lowing substances were tested for their protective 
ability, each being employed in three concentrations. 


Sodium pyruvate (Nutritional Biochemicals Corp.) 

5x 5x 10*,5x10“°M 
DL-Tryptophan (General Biochemicals, Inc.) 

5x 10°, 5x10*,5x10°M 
L-Cysteine HCl (Coleman, Bell Co.) 

2.5 x 10%, 2.5 x 10%, 2.5x10°M 

Sodium thioglycollate (Baltimore Biological Laboratory) 

1x 10“, 1x 10%, 1x 10°M 
Glutathione (Eastman Kodak Company) 

1x 10°, 1x10“, 1x 10°M 


Increasing doses of ultraviolet were administered to 
successive aliquots of the cell suspensions. Survival 
and mutation percentages for each dose were deter- 
mined from the colonies that developed on plates after 
24-hr ineubation. All the substances tested appeared to 
offer protection to the bacteria when the cells were 
suspended in them during irradiation. This apparent 
protection was shown to be due, however, to a physical 
absorption of the lethal and mutagenic rays by the 
test substance when the rays were passed through it 


TABLE 3 


EXTINCTION COEFFICIENTS AT 2537 A ror SAMPLES 
or Test SUBSTANCES BEFORE AND AFTER 
ULTRAVIOLET IRRADIATION 


1 % 
Test Concen- 108 om 
substance tration Unirra- 
diated diated 
DL-Tryptophan 1x10°M 1.38 1.20 
Sodium pyruvate 1x10°M 1,05 _ 
Sodium thioglycollate 1x10°M 1.53 1.34 
Cysteine hydrochloride 2.5 x 10°M 1.16 1.28 
Glutathione 1x10°M 1,25 1.30 
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in the quartz cell prior to being directed on a stand- 
ard cell suspension. 

All substances tested behaved in a similar manner, 
but their “protective” ability varied in degree. The 
results of one of several experiments are given in 
full, that using sodium pyruvate (Fig. 1 and Table 1). 
The results of the other test substances in one con- 
centration only, are summarized in Table 2. 

The five substances employed in these experiments 
are quite dissimilar in structure; however, they all 
show fairly strong absorption in the 2537 A line. The 
substances were run through a Beckman photospec- 
trometer and their extinction coefficients, 1%, 1 em, 
before and after 15-min irradiation determined. The 
log of these values is given in Table 3. 

The results of these experiments indicate the neces- 
sity of discriminating between a true physiological 
protection and a simple physical absorption of the 
lethal and mutagenic rays. Any attempt to formulate 
a theory of the mechanism of radiation effects on cells 
or of its prophylaxis, on the basis of results obtained 
using “protective” substances, must take this into 
consideration. 
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Comments and Communications 


Psychological vs. Bacteriological Warfare 


Ir was with interest I noted in your issue of April 
25 (Scrmnce, 115, 472 [1952]) that you reproduced 
the telegram which I had sent to President Detlev W. 
Bronk of the National Academy of Sciences of the 
USA and also his cable in reply. 

It would no doubt interest your readers to know 
that I replied to Mr. Bronk’s telegram on April 9, 
1952. Unfortunately, I have so far received no answer 
to this second cable. I enclose a copy of my second 
communication to Mr. Bronk, trusting that you will 
wish to publish this later part of our correspondence 
in order to give your readers a full picture of the ex- 
change of opinions which took place. 


IstvAN RuszNyAxk 
Hungarian Academy of Sciences 
Budapest 
Bupapest, April 9, 1952 
Mr. Detlev W. Bronk 
President of the National Academy of Sciences 
2101 Constitution Avenue, Washington, D. C. 


We have been shocked to see from your cable to me 
that those responsible for the conduct of affairs in your 
Academy have completely abandoned adherence to those 
fundamental principles that we consider mandatory for 
all scientists: to put aside prejudice and base conclusions 
upon a study of facts, to refuse to be intimidated, but 
courageously to struggle to attain the use of the fruits 
of science for the benefit of mankind. 

The facts that incontrovertibly prove that the United 
States forces in Korea are waging bacteriological warfare 
are known to all who live in countries with an unfettered 
press. In these countries we have read the report of the 
delegation of the International Federation of Democratic 
Lawyers, we have seen the photographs taken in Korea, 
have read the joint declaration made by all the foreign 
press correspondents on the spot. We have the word of 
the president of the Academia Sinica and of a number of 
Hungarian doctors—reliable men of science who are 
in Korea. The World Peace Council has published the 
documents and films that set all these items of objec- 
tive evidence beyond the shadow of a doubt. 

Of all this it seems that those who live in a country 
where the press is in the hands of men who want war 
do not know. We cannot, however, in any way regard 
this lack of knowledge as proof that otherwise sub- 
stantiated facts did not occur, Even you must know 
that the United States is the only major power on earth 
that has refused to ratify the Geneva convention that 
outlaws the use of bacteriological weapons and you, too, 
must have read some of the many bloodthirsty utter- 
ances made by your generals upon this subject. We 
must therefore regretfully conclude that you—deliber- 
ately or otherwise—base your opinions on considera- 
tions other than the substantiated facts. This conclusion 
is further borne out by your reference to the so-called 
International Committee of the Red Cross—in fact a 
Swiss national organisation—as ‘‘a neutral and inde- 
pendent body.’’ We Hungarian scientists base our 
opinions of this body, too, on the facts: on the fact 
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that the present chief representative of this organisation 
in Korea at that time declared that there was nothing 
wrong with the Nazi extermination camps, where some of 
our most talented colleagues were gassed or tortured to 
death, and on the fact that this very same committee 
some months ago, when called upon to investigate the 
atrocities perpetrated by the interventionist troops in 
Korea itself, declared it was not competent to conduct 
investigations into breaches of international law. It is 
precisely for this reason that the World Peace Council 
has now decided to set up a truly independent and neu- 
tral committee of investigation. 

Mister President, I have shown at some length that 
the facts prove that you have either been grossly misled 
-or stand too much in awe of one or other of the thought- 
control agencies that limit the freedom of thought in 
your country today, to base your judgments and actions 
on the truth instead of the unsubstantiated generalities 
of which your cable unfortunately contains so many. I 
nevertheless once more turn to you with my earnest re- 
quest. I do so because not only the integrity of science 
but the lives of women and children, of the old and of 
the babes, are menaced. Once more, in the name of 
science and of humanity, I call upon you not to let 
prejudice blindfold you or terrorism gag you. Do not 
permit your stand to be dictated by the yellow press 
and the ‘‘ Voice of America,’’ but make a scientifically 
thorough study of the documents issued by the World 
Peace Council, and when you have become convinced of 
their truth raise your voices in protest against the 
ghastly fact of bacteriological warfare in Korea and 
demand of your government that it ratify the Geneva 
convention of all civilised nations. 

IstvAN RusznyAK 
President of the Hungarian Academy of Sciences 


Eprrortau Note: The Editorial Board voted to 
publish the preceding correspondence and telegram 
on condition that Dr. Rusenydk publish the com- 
plete exchange of cablegrams in the official journal 
of the Hungarian Academy of Sciences. To this 
stipulation he agreed in a letter dated August 25. 
He is correct in stating that his second cablegram 
was not answered, for the obvious reason that it 
merely repeats the unfounded charges contained in 
the first and rejects the proposal of a neutral inves- 
tigation by casting aspersions at an agency—the 
International Red Cross—in which the Western 
democracies have confidence, and by bolstering alle- 
gations from ‘‘ The World Peace Council,’’ a pure— 
and rather simple—Communist mouthpiece. The 
editors have studied ‘‘ confessions’’ of two captured 
American airmen, released by ‘‘The World Peace 
Council,’’ and the point where their testimony stops 
and the Communist propaganda begins is as sharply 
defined as the period that ends this sentence. The 
flyers admitted they had been lectured on the meth- 
ods of bacteriological warfare, and that they had 
flown on a mission on which they dropped ‘‘ duds,’’ 
instead of live bombs behind enemy lines. Despite 
the official refusal of the USSR to support a de- 
mand for a neutral investigation of charges that 
have filtered through highly prejudiced media, some 
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organizations are hesitant about dismissing them, 
as the ensuing item demonstrates: 


The National Committees of Science for Peace and 
the Medical Association for the Prevention of War have 
jointly investigated the reports of biological warfare in 
Korea and North East China. 

They have examined the bacteriological, entomological, 
and epidemiological reports submitted to them. These 
have undoubtedly been furnished by Chinese scientists of 
repute, some known personally to British scientists. While 
there is nothing to suggest that the bacteriological and 
entomological findings are not genuine, the reports of the 
investigations are incomplete and, taken by itself, the 
scientific evidence so far examined by the committees is 
inconclusive. 

In view of the gravity of the charges, and of the cir- 
cumstantial evidence available, the committees consider 
that the charge that biological warfare has been waged, 
by Ameriean forces should be investigated by a com- 
mission of impartial persons expert in bacteriology, 
entomology, and epidemiology. 

The committees will give all possible support to the 
formation of such a commission. 

Resolution passed unanimously on 20th May, 1952. 


A. H. Gorpon 
Mill Hill, London, England 


Fluorometric Determination of 
N,-Methylniacinamide* 


Hvrr and Perlzweig (1) have reported a sharp 
fluorometric determination of N,-methylniacinamide 
by treatment with alkaline acetone solution under 
specified condition. In this case, interference caused 
by kynurenine and 3-hydroxykynurenine ean occur. 

We have already pointed out (2) that the fluores- 
cence caused by these compounds ean be eliminated 
completely by successive purification with the strong- 
base-type anion exchange resin, Amberlite IRA-400, 
and we have now found that the fluorescence of 
N,-methylniacinamide treated with alkaline acetone 
reagent is intensified by pretreatment of the sample 
with alkaline-oxydol solution before Huff’s alkaline 
acetone treatment. 

This operation makes the analysis clear and sharp. 
We have also been able to determine both N,-methyl- 
niacinamide and niacinamide separately in the same 
sample by the use of the carboxylic-type cation ex- 
change resin KH-4B, which absorbs N,-methylniacin- 
amide but not niacinamide. The anionic impurities in 
an extract solution are adsorbed by filtration through 
Amberlite IRA-400-OH (hydroxide-type of Amber- 
lite IRA-400) at pH 5, but niacinamide and N,- 
methylniacinamide are not adsorbed by such an opera- 
tion. The cationic impurities and N,-methylniacin- 
amide in extract solution are adsorbed by filtration 
through KH-4B-Na (sodium salt-type of KH-4B) at 
pH 5 completely, but niacinamide is not adsorbed by 
such an operation. 

1 This work was supported in part by a grant from the Sci- 
ence Research Fund No. 4009, Ministry of Education. The 


authors are indebted to K. Nakamura, M. Fujiwara, H. Kik- 
kawa, and R. Oda. 
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By this method, the estimation of niacinamide and 
N,-methylniacinamide is performed without difficulty 
in the same sample, separately. And our alkali-oxydol 
pretreatment for the N,-methylniacinamide estimation 
provides an excellent way to determine the intensity 
of the fluorescence of N,-methylniacinamide treated 
with alkali acetone. 

The new method of determining N,-methylniacin- 
amide and niacinamide in the same sample by use of 
synthetic ion exchange resins as described above 
should be especially useful in the investigation of 
tryptophane metabolism. 

Masaru Kato 

Surmizv? 

Yasus1 HaMAMURA 

School of Textile Fibers, Kyoto Technical University 
Sakatamachi, Kamikyoku, Kyoto, Japan 
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The Road to Survival 


I aM disappointed in Dr. Mather’s statement 
(Scrence, 115, 534 [1952]) that “it is war itself that 
is immoral, not the weapons used by warriors.” Deadly 
weapons are a part of the environments that favor 
immoral acts. A case can be made for the view that 
diabolic weapons, those persons making them, and 
warriors using them both in practice and in actual 
attacks on people are as immoral as the war they 
help make by their thoughts and activities. Dr. 
Mather’s statement implies that weapons and warriors 
are not among the causes of war. On the contrary, 
armaments and trained “killers,” as our officials some- 
times frankly eall soldiers, are among the causes, not 
only of tensions that lead to war, but of deaths of 
large numbers of people in war. Any scientific pro- 
gram for the cure of war and the eradication of its 
causes will have to include an early removal of the 
tools of war and the cessation of training of men and 
women in immoral thoughts and acts. Nor can we 
civilians ignore our share of immoral decisions and 
activities, without which war and its preparations 
could not go on. 

In order to win back the confidence of the world, 
scientists will have to demonstrate a new kind of 
manhood and womanhood, in whieh courage will stand 
alone without weapons of destruction, and in which 
humane feelings will brook neither postponement nor 
isolation. 

Francis D. HoLe 
Madison, Wisconsin 


Correction: In the communication from me entitled 
“Science Teaching in the Secondary Schools” (Science, 116, 
261 [1952]), there is an error in the table on page 262: for 
“Political Science” read “Physical Science.” 

FrercHer G. WATSON 
Harvard Graduate School of Education 
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Book Reviews 


The Biology of Mental Health and Disease. The 
twenty-seventh annual conference of the Milbank 
Memorial Fund. New York: Hoeber-Harper, 1952. 
654 pp. $10.00. 

This book consists of 38 chapters with subdivisions 
(“diseussions”) in each in which anatomists, physi- 
ologists, biochemists, pharmacologists, geneticists, psy- 
chologists, and neuropsychiatrists report on their 
(mostly experimental) work on the problem of mental 
disease. There are great inequalities in the various con- 
tributions, Some authors discuss material largely or 
completely unpublished, others summarize results that 
were reported in a similar form many years ago. Some 
essays have an extensive bibliography, others have no 
references. 

From the rich material presented, some topies and 
results may be mentioned in order to indicate the scope 
of this work. Anatomical studies by Conel and by P. 
Bailey indicate that eytoarchitectonie differences in 
the structure of the cerebral cortex have been over- 
emphasized. Cortical function seems to be determined 
“by distribution of the fibers rather than by specificity 
of cells” (Conel). Cerebral cireulation in its physio- 
logical and pathological aspects is diseussed by Kety 
in an excellent essay, and Tschirgi deals with the 
blood-brain barrier and its physiological significance 
for homeostasis. He comes to the conclusion that the 
perivascular glia and not the vascular epithelium rep- 
resents this barrier. Taylor describes his interesting 
studies on perfusion of the eat’s brain and gives evi- 
dence for the fact that the utilization of glucose by 
the brain depends on a substance present in aqueous 
liver extracts. A series of papers is concerned with the 
biochemical aspects of brain activity. Among them, 
that by Elliott on “Brain Tissue Respiration and 
Glycolysis” deserves particular mention because of its 
clarity and completeness. Physiological contributions 
are made by Lloyd in an article dealing with the in- 
fluence of volume conduction on electrical potentials, 
by Lilienthal and Marrazzi on neurohumors, by Jasper 
and Magoun on the integrative systems which originate 
in thalamus and lower parts of the brain stem and 
influence the activity of the cerebral cortex as a whole. 
Woolsey emphasizes the similarity iti the anatomical 
organization of motor cortex and specifie sensory pro- 
jection areas. 

Flexner’s brief but highly interesting article cuts 
across the boundaries of anatomy, physiology, and 
biochemistry by the determination of morphological 
and chemical changes associated with the onset of 
cortical function in the fetal guinea pig. Experiments 
on the basal lamina of the cord of the chick show 
that differentiation of motor neurons d@pends on the 
peripheral structures which they inneryate (Barron). 
Observations on monkeys with extensive cortical 
lesions lead Harlow to the conclusion that “although 
no specific intellectual function is localized in a single 
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cortical area, the different cortical areas play mark- 
edly unequal roles in the mediation of our diverse 
intellectual processes.” 

Windle describes his well-known experiments on the 
effects of asphyxia at birth on learning ability, and 
McFarland discusses the influence of anoxia on sen- 
sory and mental processes. Quastel gives a eomprehen- 
sive review on the relation between drug action and 
oxygen consumption of the brain, with emphasis on 
the mechanism underlying nareosis. This latter prob- 
lem is also discussed by Larrabee on the basis of new 
ingenious experiments on the resting and activated 
superior cervical sympathetic ganglion. Ingalls em- 
phasizes the importance of the prenatal environment 
for the causation of mongolism, and Hoagland, Alt- 
schule, and Gildea deal with the important problems 
of adrenocortical functions in psychoses. Enzymatic 
changes in the human cerebral cortex of psychotics 
are reported by Pope. Histopathological findings in 
functional psychoses are still largely negative, but 
new methods are being applied to these problems 
(Nurnberger). Factors leading to the production of 
psychoses (Hoch), therapeutic studies with vitamins 
and hormones, and analyses of shock- and CO,-therapy 
are also presented. Keys discusses the relation of semi- 
starvation to psychoneurosis, and Liddell and Gantt 
report new work on experimental neurosis. 

This interesting book deserves wide reading. 

E, GELLHORN 
Department of Physiology 
University of Minnesota Medical School 


A Textbook of Pharmacology: Principles and Ap- 
plication of Pharmacology to the Practice of 
Medicine. William T. Salter. Philadelphia—London : 
Saunders, 1952. 1240 pp. Illus. $15.00. 

The introduction of so many new and effective thera- 
peutic agents during the past decade has made the task 
of writing a textbook of pharmacology a formidable 
one. It has become particularly difficult to satisfy the 
experimental pharmacologist interested in the basic 
principles; the practitioner of medicine, desirous of 
a more empirical approach to the subject; and the 
medical student for whom such texts are primarily 
intended. The late Dr. Salter was a practicing clinician 
before entering pharmacology and would be expected 
to bring to the subject the desirable clinical back- 
ground. This he has done, at the same time covering the 
subject matter included in textbooks of pharmacology. 

The first three chapters of the book, entitled “Gen- 
eral Principles of Pharmacology,” consist sof ‘a his- 
torical résumé, a very brief outline of prescription 
writing, and the usual discussions of ‘dosage and ad- 
ministration. The main body of the text, entitled 
“Drug Action on Physiological Mechanisms,” follows 
the usual pattern of textbooks on pharmacology. This 
is followed by “The Application of Drugs in Clinical 
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Medicine,” in which the drugs acting on the eye, neuro- 
muscular system, alimentary tract, uterus, and skin 
are considered, followed by a section on “Toxie Sub- 
stances of Industrial and Homely Origin,” and one 
on “Chemotherapy.” The last part consists of a chap- 
ter devoted to toxicology. This arrangement has re- 
sulted, unfortunately, in a rather disjointed presenta- 
tion, without the logical sequence so desirable in a 
textbook. 

The material presented is up to date and complete; 
the typography is excellent. The references appended 
to each chapter are also well chosen. The book is writ- 
ten in a colloquial style which, although making for a 
pleasant presentation, results in unnecessary verbosity 
and is ill-suited for a text. The indiscriminate use of 
trade names is undesirable and confusing. 

The book contains some errors which, although per- 
haps minor, are regrettable in a textbook and will be 
misleading to the reader. For example, in Chapter 19, 
one finds the molecular weight of sodium chloride 
given as 36.5 (p. 342); the view that “the ‘cured 
patient’ who leaves the hospital after serious dehydra- 
tion is often a reduced animal as regards his total 
body weight” (p. 246). Although it will be apparent 
to the initiated that, in the instances cited, the author 
meant the atomie weight of chlorine (which is actually 
35.5), and that the patient was edematous (rather than 
dehydrated), these apparently minor errors may be a 
source of confusion to the potential reader. 

A more serious criticism is the lack of selectivity 
in the material chosen for presentation. For example, 
on page 1195, a paragraph is devoted to the treatment 
of opium poisoning by permanganate, an antidote of 
questionable virtue, and other symptomatic measures, 
although the use of allyl-nor morphine, the specific 
remedy, is also mentioned with no indication that the 
use of this drug is by far the most effective antidote. 
Likewise, on page 1191, although the use of the arti- 
ficial kidney is mentioned, there is no indication that 
repair of extracellular fluid volume promptly is of 
greatest importance and may prevent the onset of 
anuria, and that conservative measures usually suffice 
in the management of such patients. 

ARTHUR GROLLMAN 
Department of Experimental Medicine 
Southwestern Medical School of the 
University of Texas 


Progress in Organic Chemistry, Vol. 1. J. W. Cook, 
Ed. New York: Academic Press; London: Butter- 
worths, 1952. 287 pp. $7.80. 

This volume represents the British counterpart of 
Zechmeister’s Progress in the Chemistry of Organic 
Natural Products, For the American reader it has the 
advantage of being entirely in English, even though 
one of the contributors, H. H. Brockmann, is at Got- 
tingen. This first volume will be followed, it is hoped, 
by others which will enable the specialist in the ever- 
widening field of organic chemistry to obtain a glimpse 
of what is happening outside the area of his own im- 
mediate interest. 
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The topics covered are of a diverse nature and in- 
clude structures of certain alkaloids, and of substances 
isolated from the heartwoods of conifers, photody- 
namieally active pigments—i.e., substances toxic to 
organisms in the presence but not in the absence of 
light—chemicals from petroleum, chemistry of acety- 
lene derivatives, drugs inhibiting symptomatic stimu- 
lators, free radicals in organic reactions, and the 
hydrolysis of starch. 

The material is well covered and clearly presented ; 
any adverse criticisms occurring to this reviewer are 
limited to details. On page 95 the yield stated for the 
oxidation of butane and propane must, if true, be 
rapidly driving Celanese Corporation into bankruptcy. 
On page 197 the boiling point of propylene oxide is 
given as 84° C; it should be 35°. On page 130 it is 
stated that the sole product of the condensation of for- 
maldehyde and nitromethane is_ trimethylolnitro- 
methane; actually 2-nitroethanol is made by this re- 
action and is an important intermediate in the synthe- 
sis of higher carbohydrates from lower ones. On page 
70 the statement is made that “neither analysis nor 
degradation experiments” can decide between two pos- 
sible formulas for hypericin which are, respectively, 
CoH,,0, and C,,H,,0,. This is a difference of 12.3 
per cent in hydrogen content and should be well within 
the capabilities of modern analysis. 

This volume constitutes a valuable addition to the 
branch of organic chemistry literature which sys- 
tematizes, organizes, and portrays to the busy chem- 
ist recent advances that he has not had time to assimi- 
late from the original literature. 

H. B. Haas 
Central Research Laboratory 
General Aniline & Film Corporation 
Easton, Pennsylvania 


Scientific Book Register 


Problems of Life: An Evaluation of Modern Biological 
Thought. Trans. from Das Biologische Weltbild. Lud- 
wig von Bertalanffy. New York: Wiley; London: 
Watts, 1952. 216 pp. $4.00. 

Physical Diagnosis. Harry Walker. St. Louis: Mosby, 
1952. 461 pp. $8.00. 

Science and Humanism: Physics in Our Time. Erwin 
Schrédinger. New York: Cambridge Univ. Press, 1951. 
68 pp. $1.75. 

Ancient Sparta: A Re-examination of the Evidence. Tout 
Memorial Publication Fund. K. M. T. Chrimes. New 
York: Philosophical Library, 1952. 527 pp. and plates. 
$8.75. 

The Structure of Society. Marion J. Levy, Jr. Princeton, 
N. J.: Princeton Univ. Press, 1952. 584 pp. $5.00. 

Culdoscopy: A New Technic in Gynecologic and Obstet- 
ric Diagnosis. Albert Decker. Philadelphia—London: 
Saunders, 1952. 148 pp. Illus. $3.50. 

The Development of Economic Thought: Great Econo- 
mists in Perspective. Henry William Spiegel, Ed. New 
York: Wiley; London: Chapman & Hall, 1952. 811 pp. 
$6.50. 
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A milestone in 
scientific 
biology ... 


More reliable, 
laboratory-tested 
information 


A compound of a 
thousand uses .. . 


The intrinsic nature 
and methods 


of mathematics .. . 


JOHN WILEY & SONS, Inc., 


October 24, 1952 


PROBLEMS of LIFE 


An Evaluation of Modern Biological Thought. By Lupwic von Ber- 
TALANFFY, University of Ottawa, formerly of the University of Vienna. 
Written in a lucid style uncrowded by technicality, this book draws a clear 
picture, fascinating for both biologist and non-biologist—of the present situa- 


_ tion in scientific biology. Here is a thorough and logical survey of basic bio- 


logical problems within the framework of the organismic conception. Ber- 
talanffy demonstrates the applicability of the holistic-dynamical view in all 
realms from the microphysical to the psychological. The book covers modern 
conceptions in the various levels of organization from high-molecular and 
colloid chemistry to viruses and genes—to cytology and histology—to applied 
biology and the supra-individual units of life. The author outlines the impact 
of the organismic concept on embryology, morphology, genetics, evolution, 
behavior, medicine, psychology, philosophy, etc. Based entirely on the re- 
sults of concrete research, the treatment exposes the implications of the 
organismic theory in a re-evaluation of those basic characteristics of life 
which as yet have been regarded the domain of vitalistic agents. Available 
now. 216 pages. $4.00. 


VOLUME 32 OF ORGANIC SYNTHESES 


Editor-in-Chief, Ricuarp T. Arnon. Editorial Board: T. L. Camns, James Cason, 
Artuur C. Cope, W. S. Jounson, Netson J. Leonarp, Cuarces C. Price, R. S. SCHREIBER, 
NorMan RaBJOHN (secretary to the Board). Plus 61 contributors. This latest volume in 
the series designed to lighten the load of the organic chemist includes 42 new syntheses. Out- 
standing organic chemists throughout the country have double-checked these preparations for 
accuracy and feasibility. Available now. 119 pages. 


MALEIC ANHYDRIDE DERIVATIVES Reactions of the Double Bond 


By Lawrence H. Frett and How ett Garoner, both of the New Products 
Division, Allied Chemical and Dye Corporation. A valuable collection of types of reactions 
of one of the most versatile of chemical compounds. The information presented could be 
found only by an exhaustive survey of the chemical literature. The majority of the reactions 
are illustrative of the chemistry of the double bond, which is basic to the synthesis of so 
many of our important industrial organic chemicals. Each reaction is confined to two open 
pages that graphically describe a particular type of preparation—how the product is made, 
what it is like, and for what it may be used. The compactness of the presentation of each type 
of reaction highlights the chemistry involved and gives the reader at a glance an idea of how 
such reactions might be employed in his work. 1952. 269 pages. $6.50. 


Introduction to the FOUNDATIONS of MATHEMATICS 


By Raymonp L. Witper, Research Professor of Mathematics, University of Michigan. 
This book provides an effective stimulant to creative and original thinking. It treats mathe- 
matics not as a discipline to be accepted without question of source and validity; rather it 
inquires critically into the nature of this subject and the foundations upon which it is built. 
The book examines these important topics: the source and evolution of mathematical concepts 
and mathematical existence; the nature and importance of the contradictions and paradoxes, 
and methods of avoiding them; the origin and growth of various present day foundations 
theories—theories such as those based on the Zermelo axioms, the methods of symbolic logic, 
Intuitionism, etc.; and the position of mathematics as a branch of human knowledge. Ready in 
November. Approx. 296 Pages. Prob. $6.00. 


Order your on-approval copies today. 


440 Fourth Avenue, New York 16, N. Y. 
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Books from 
CHICAGO 


The Origin of 


Metamorphic and 
Metasomatic Rocks 


By HANS RAMBERG 


A modern, up-to-date study providing 
a theoretical background for the in- 
terpretation of the complex processes 
of metamorphism and metasomatism. 
The author applies the theory and 
principles of crystal chemistry and 
thermodynamics to the origin of 
metamorphic and metasomatic rocks. 


Illustrated, $10.00 


The Algae of 
Illinois 


By LEWIS HANFORD TIFFANY 


& MAX EDWIN BRITTON 


Complete information on classifica- 
tion, description, and identification 
of more than one thousand common 
fresh-water algae, all illustrated by 
line drawings, is here available in 
one compact volume. Easily used 
diagnostic keys to the genera for 
each algal class, and species keys 
for each genus, are provided, making 
this an invaluable reference work 
and also a useful tool for the be- 
ginning student in phycology. 


Illustrated, $10.00 


At your bookstore, or from 


THE UNIVERSITY OF CHICAGO PRESS 
5750 Ellis Avenue, Chicago 37, Illinois 
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Publications Received 


Atomic Energy Levels, Vol. II. Charlotte E. Moore. 
National Bureau of Standards Cir. 467. Washington, 
D. C.: GPO, 1952. xxxi+227 pp. $2.25. 

A Bibliography of Physical Anthropology in Latin 
America: 1937-1948. T. D. Stewart. New York: Wen- 
ner-Gren Foundation, 1952. vi+59 pp. 

Geometry of Classrooms as Related to Natural Lighting 
and Natural Ventilation. Research Rept. No. 36— 
July 1952. William W. Caudill and Bob H. Reed. 
College Station: Texas Engineering Experiment Sta- 
tion. 53 pp. Illus. 

High-Speed Photography, Vol. 3. New York: Society of 
Motion Picture and Television Engineers, 1951. 159 
pp. Illus. 

How to Live with Heart Trouble. Alton L. Blakeslee. 
Public Affairs Pamphlet No. 184. New York: Public 
Affairs Committee, 1952. 32 pp. Illus. 25¢. 

Inventory of Published and Unpublished Sediment Load 
Data in the United Stat Suppl t, 1946 to 1950. 
Sedimentation Bull. No. 4. Edited and prepared for 
reproduction by the Geological Survey, Dept. of the 
Interior. Washington, D. C.: USDA, Soil Conservation 
Service, 1952. 49 pp. Free. 

List of Publications and Reports on Sedimentation. 
January 1935—April 1952. Technical Letter Sed.—l5e, 
Sedimentation Section, Office of Research. Washing- 
ton, D. C.: USDA, Soil Conservation Service, 1952. 
22 pp. 

National Research Council of Canada, Thirty-Fifth An- 
nual Report, 1951-52. N.R.C. No, 2780. Ottawa: Com- 
mittee of the Privy Council on Scientific and Industrial 
Research, 1952. Mixed language edition (English and 
French). English, 46 pp.; French, 50 pp. Free. 

Operations Research. A Preliminary Annotated Bibliog- 
raphy. James H. Batchelor. Cleveland: Case Institute 
of Technology, 1952. 95 pp. $1.00. 

Pacific Science Board. Fifth Annual Report, 1951. 
Washington, D. C.: National Academy of Sciences— 
National Research Council. 96 pp. 

Plant Chemotherapy. as Evaluated by the Fusarium 
Wilt Assay on Tomatoes. Bull. 557. A. E. Dimond 
et al. New Haven: Connecticut Agricultural Experi- 
ment Station, 1952. 82 pp. Illus. 

Practical Experiments in General Bacteriology, Rufus 
Clay Hatfield. Dubuque, Iowa: Wm. C. Brown Com- 
pany, 1952. vi+ 104 pp. Illus, $2.75. 

The Rockefeller Foundation. A Review for 1950 and 
1951. Chester I. Barnard. New York: Rockefeller 
Foundation, 1952. 123 pp. Illus. Free. 

Silica in Timbers, Bull. 267. G. L. Amos. Melbourne: 
Commonwealth Scientific and Industrial Research 
Organization, Australia, 1952. 55 pp.+4 plates. 

Symposium on N-Acetyl p-Aminophenol. May 17, 1951, 
New York City. Elkhart, Ind.: Institute for the Study 
of Analgesic and Sedative Drugs, 1952. 74 pp. $1.50. 

The Tajin Totonac. Part 1, History, Subsistence, Shelter 
and Technology. Isabel Kelly and Angel Palerm. 
Smithsonian Institution, Inst. Social Anthrop. Pub. 
No. 13. Washington, D. C.: GPO, 1952. xiv +569 pp. 
+33 plates. Illus. $2.75. 

Trees: A Guide to Familiar American Trees. Golden 
Nature Guide No. 5. Herbert 8S. Zim and Alexander 
C. Martin. Illus. by Dorothea and Sy Barlowe. New 
York: Simon & Schuster, 1952. 157 pp. Illus. Paper- 
bound, $1.00; clothbound, $1.50. 
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COMPLETE TEST DIETS 


Vitamin A Test Diet 
“Biotin-Free” Test Diet 
Vitamin B-Complex Test Diet 
Vitamin B-Complex Test Diet (Modified Salts) 
“Fat Free” Test Diet 
Cariogenic Test Diet 
Chick Basal Test Diet 
Low-Calcium Test Diet 
“Choline-Free” Test Diet 
Low-lIodine Test Diet 
Low Folic Test Diet 
Low-Potassium Test Diet 
“Protein-Free” Test Diet 
Low-Protein Test Diet 
Normal-Protein Test Diet 
Low-Sodium Test Diet 
Scorbutigenic Test Diet 
Rachitogenic Diet No. 2, U.S.P. 
Tocopherol Test Diet 


SPECIAL DIET INGREDIENTS 


Vitamin Test Casein (Vitamin Free) 
Salt Mixtures 
Vitamin Supplements 
Hydrolysates 
Proteins, Animal & Vegetable 
Selected Salts for Diets 


MICROBIOLOGICAL MEDIA 


Agar U.S.P. 
Beef Extract 
“Vitamin Free” Casein Hydrolysate 
Meat Peptone 
Riboflavin Basal Medium 
Yeast Extract 
Yeast Supplement Solution 
Biotin Solution 
Niacin Basal Medium (Lyophilized) 


A READY REFERENCE 
That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. 


GENERAL BIOCHEMICALS, INC. 
60 LABORATORY PARK * CHAGRIN FALLS, OHIO 


Oetober 24, 1952 


For simplicity of operation and 
maintenance, also for 
Dependability 


A, ccuracy 


Versatility 


PHOTOVOLT pH Meter Mod. 125 


powered by only 3 ordinary radio b 
which give 2000 hours of reliable service 


Complete with electrodes and batteries $145.— 
Write for literature to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


GLASS ABSORPTION 
CELLS 


KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimetere— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 


lett Reagents. 
Co. 


ew York 


Klett Manufacturing 


179 East 87 Street, New York, 
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Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity a permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the hess is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic nan by preventing moisture dam- 
Sere" sage to materials or instru- 

| ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity. 
ranges from 1000 e. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


FUNCTION 


PITUITARY-ADRENAL FUNCTION contin- 
ues the AAAS tradition of presenting in book form 
the collected papers presented at symposium pro- 
grams of wide interest. This volume includes 22 
papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York 
City, December 1949. 

This AAAS symposium volume assemblies im- 
portant contributions of a score of laboratories in 
the United States and Canada from which many 
of the recent major advances in pituitary-adrenal 
physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical 
activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism,’ and 
effects of the cortical steroids and the ACTH in 
various disease states. A summary chapter on 
“Adrenolescence” by Dr. George Perera forecasts 
some of the possible future trends in this active 
field of endocrine research. 


6x9 inches, illustrated, clothbound, 


224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


Order from: 
AAAS, 1515 Mass. Ave., N.W., Washington 5, D. C. 


Meetings and Conferences 


Oct. 28. Association of Consulting Chemists and Chem- 
ical Engineers, Inc. (Annual Symposium). Hotel Bel- 
mont Plaza, New York. 

Oct. 29-31. American Chemical Society, Division of Rub- 
ber Chemistry (Fall). Hotel Statler, Buffalo, N. Y. 

Oct. 29-31. Canadian Entomological Society. Quebec. 

Oct. 29-Nov. 1. Audio Engineering Society (Annual). 
Hotel New Yorker, New York. 

Oct. 30-31. Society of Exploration Geophysicists, Pacific 
Coast Section. Hotel Statler, Los Angeles. 

Oct. 30-Nov. 1. National Association for Music Therapy 
(Annual). Hotel Kansan, Topeka. 

Nov. 2-5. Southern Psychiatrie Association. The Green- 
briar, White Sulphur Springs, W. Va. 

Nov. 2-8. Inter-American Congress of Radiology. Mexico 
City. 

Nov. 6-7. Pittsburgh Diffraction Conference (Annual). 
Mellon Institute, Pittsburgh. 

Nov. 6-8. American Association of Textile Chemists and 
Colorists (Annual). Hotel Statler, Boston. 

Nov. 9-10. American Society for the Study of Arterio- 
sclerosis (Annual). Hotel Knickerbocker, Chicago. 

Nov. 9-15. American Education Week. 

Nov. 10-12. National Academy of Sciences (Autumn). 
St. Louis. 

Nov. 10-13. American Petroleum Institute (Annual). 
Conrad Hilton Hotel and Palmer House, Chicago. 
Nov. 10-13. National Electrical Manufacturers Associa- 

tion. Chalfonte-Haddon Hall, Atlantic City. 

Nov. 12—Dee. 10. Uneseo General Conference. Paris. 

Nov. 12-15. Inter-American Convention of Engineers. San 
Juan, Puerto Rico. 

Nov. 13-15. American Society of Tropical Medicine and 
Hygiene and American Academy of Tropical Medicine 
(Annual). Hotel Galvez, Galveston. 

Nov. 13-15. Geological Society of America. Hotel Statler, 
Boston. 

Nov. 17-19. Association of Military Surgeons of the 
United States. Hotel Statler, Washington, D. C. 

Nov. 17-21. American Society of Agronomy. Netherland 
Plaza Hotel, Cincinnati. 

Nov. 17-21. Gulf and Caribbean Fisheries Institute (An- 
nual). Delano Hotel, Miami Beach. 

Nov. 17-21. Soil Science Society of America. Netherland 
Plaza Hotel, Cincinnati. 

Nov. 18-19. Building Research Advisory Board. Confer- 
ence on Housing and Building in Hot-Humid and Hot- 
Dry Climates. National Academy of Sciences, Washing- 
ton, D. C. 

Nov. 18-22. Paint Industries Show. Chicago. 

Nov. 19. Institute of Metals Symposium on Properties of 
Metallic Surfaces. Royal Institution, London. 

Nov. 19-20. Industrial Hygiene Foundation (Annual). 
Mellon Institute, Pittsburgh. 

Nov. 19-21. National Fertilizer Association (Annual 
Fall). Roney Plaza Hotel, Miami Beach. 

Nov. 20-21. Corrosion Conference, National Association 
of Corrosion Engineers, Western Region. Biltmore 
Hotel, Los Angeles. 

Nov. 20-22. Mineralogical Society of America, Hotel 
Statler, Boston. 

Nov. 21-24. International Congress on Hydatid Disease. 
Santiago, Chile. 
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OXFORD BOOKS 


The Sea Around Us 


By RACHEL L. CARSON 
author of Under the Sea-Wind 


“When poets write about the sea their 
errors annoy scientists. When scientists 
write about the sea their bleak and 
technical jargon paralyzes poets. Yet 
neither scientists nor poets should ob- 
ject to The Sea Around Us. It is writ- 
ten with precision more than sufficient 
for its purpose, and its style and im- 
agination make it a joy to read.”— 
N.Y. Times Book Review. 
The Sea Around Us has been a national 
best seller for 66 consecutive weeks. 
Isn’t it time you read it? $3.50 


The Theory Of 
Relativity 


By C. M@LLER. A complete exposi- 
tion of the classical, special and general 
theory of relativity, explained in terms 
of a three-dimensional vector calculus, 
as well as in the traditional four-di- 
mensional formulation. The book i 
presented in a form suitable for im- 
mediate application and is therefore 
particularly valuable for research 
workers. /8 text figures. $7.00 


Hyperconjugation 
By J. W. BAKER. A coherent review 
of the phenomenon of hyperconjuga- 
tion and the physical and chemical evi- 
dence in support of the concept, illus- 
trating its increasing theoretical im- 
portance in the field of organic chem- 
istry. 4 text figures. $3.50 


At all bookstores 


OXFORD UNIVERSITY PRESS 
114 Fifth Ave., New York 11 


October 24, 1952 


PHOSPHORYLATED 
ADENOSINE COMPOUNDS 


ADENOSINE-3-PHOSPHORIC ACID 
Yeast Adenylic Acid 


ISOMERS A and B of YEAST ADENYLIC ACID 
Chromatographically pure 


ADENOSINE-5-PHOSPHORIC ACID 
Muscle Adenylic Acid (AMP) 
Chromatographically pure 


ADENOSINE DIPHOSPHATE BARIUM 
Chromatographically pure 


ADENOSINE TRIPHOSPHATE (ATP) 


Free acid and sodium salt (neutral) 
ADENOSINE TRIPHOSPHATE BARIUM 
Chromatographically pure 
ADENOSINE TRIPHOSPHATE SODIUM 
Chromatographically pure 


Schwarz Fine Chemicals meet the exact- 
ing requirements of products intended 
for laboratory use. Write for price list. 


Booth 56, A.A.A.S. Exposition, St. Lovis 
SCHWARZ LABORATORIES, INC. 
Washington Street, Mount Vernon, N. 


Bacto 
SENSITIVITY DISKS 


paper disks 
containing known amounts of the more commonly 


Bacto-Sensitivity Disks are sterile 


employed antibiotics. 


Bacto-Sensitivity Disks are used in determining the 
relative sensitivity of microorganisms to antibiotics. 


Bacto-Sensitivity Disks are available in three 


concentrations of the following antibiotics: 


BACITRACIN 
STREPTOMYCIN 


CHLOROMYCETIN® TERRAMYCIN 
DIHYDROSTREPTOMYCIN AUREOMYCIN 
POLYMYXIN B (AEROSPORIN‘®’) 


PENICILLIN 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Leaflet No. 131 descriptive of Bacto-Sensitivity 
Disks ilable upon request 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED | 


Biochemist: Ph.D. Two years industrial experience in nutritional 
biochemistry research seeks academic position or non-research 
position in industry. Box 297, SCIENCE. 10/17, 10/24 


Biochemist, Ph.D., Medical College, 1952, on post-doctoral fellow- 
ship, Pharmacology Department, desires research or academic posi- 
tion biochemistry or pharmacology, starting July, 1953. Pre-doctoral 
training and employment in organic and physical chemical research. 
Box 310, SCIENCE. 


Chemist: Ph.D. (tanning), June 1952. Diversified background in- 
cluding biological sciences, forensic toxicology, and three years’ 
university research on problems related to medical field. Academic 
or industrial research desired. Box 305, SCIENCE. 


Clinical Psychologist, Ph.D., 28, 5 years’ experience. Psycho- 
analytic training. Projective testing. Desires private practice with 
psychiatrist, teaching or institutional work. New York, New Jersey 
or Conn. Box 304, SCIENCE, 10/31 


Positions Wanted: 

(a) Biochemist; Ph.D.; since 1945, director development and 
distributor of plasma and liver fractions, pituitary factors. for 
animal experimentation, purified enzymes; broad research experi- 
ence. (b) Physiologist; Ph.D.; five years’ research associate and 
on faculty, eastern university; interested industrial research, ad- 
ministrative responsibilities. For further information, please write 
Science Division, Medical Bureau (Burneice Larson, Director) 
Palmolive Building. Chicago. 


Recent graduate M.S.A., major plant pathology, mycology, wide 
Sotanical and Agricultural training, desires position where training 
can be utilized, Will locate overseas. Box 306, SCIENCE. \ 


Well-known comparative anatomist, at present assistant professor 
in medical school, seeks position in college, medical school or indus- 
try offering better opportunities. Box 311, SCIENCE. < 


u 
Inorganic Chemists—middle size Chemical Co. with Research 
Laboratories in Philadelphia area requires inorganic chemists at 
several job levels. M.S. or equivalent experience is minimum 
qualification. Work will emphasize wide range of inorganic prepara- 
tions rather than analytical or physical chemistry. Please write Box 
307, SCIENCE. 10/31, 11/7 


Literature Chemist: Ph.D. major Organic Chemistry, minor in 
biological sciences. Proficiency in foreign languages, particularly 
German, Some experience in patent work desirable. Age 30—40. 
Eastern metropolitan area. Send complete details. Box 309, SCI- 


Positions Open: 

(a) Medical Director; foreign division, important pharmaceutical 
company; young physician who has lived in Latin America pre- 
ferred; (duties require four months’ travel). (b) Biochemist; 
preferably physician, Ph.D., eligible, to head division, new general 
ospital, 500 beds; East. (c) Pharmacologist; full-time teaching; 
research, graduate school program; rank ependent qualifications ; 
$6000-$8000. (d) Bacteriologist-Immunologist of considerable re- 
sourcefulness to conduct research project; university college of 
agriculture. (e) Biochemist; M.S. or Ph.D, to supervise bio- 
chemical laboratory, 300-bed hospital; university city, Midwest; 
$5000. S10-3 Science Division, Medical Bureau (Burneice Larson 
Director) Palmolive Building, Chicago. x 


POSITIONS OPEN | 


Physician trained in pediatrics or internal medicine interested in 
heart diseases with a flare for clinical investigation. Full time 
position; good salary; ample opportunity for advancement, teaching 
and research. Two hundred bed hospital for children with heart 
diseases. Apply Reverend Mother Superior, F.M.M., Super- 
intendent, St. Francis Sanatorium, Roslyn, Long Island, N. Y. 


Research Assistant: A.B. or M.Sc. with training in microbiology 
and chemistry. Broad biological background helptul. Research pro- 
gram on effect of ultraviolet radiation on cells. Liberal Arts College 
in suburb of Boston. Write Albert Kelner, Brandeis University. 
Waltham 54, Massachusetts. 


Research Assistantships: Ph.D. candidates in chemistry and M.S. 
candidates in Chemistry Electrical Engineering (Electronics), 
Chemical Engineering, Physics and Geology are wanted by a 
South-Western State University. These positions provide part-time 
research duties with time for academic work toward advanced de- 
grees. Stipends are up to $2,150 for 12 months. Non-resident fees 
are waived. Box 308, SCIENCE. 10/31, 11/7 


The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 

lonthly invoices will be sent on a c arge account basis 

—providing satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 y 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


GRANTS 
1953 ARCTIC RESEARCH GRANTS 


The Arctic Institute of North America is offering a number 
of research grants in 1953 for scientific investigations deali 
with arctic and subarctic regions. Research must include fiel 
investigations in North America or studies at one of the 
Institute offices. Completed applications must be received by 
lst December 1952. Application forms may be obtained from: 
Arctic Institute of North America, 1530 P Street, N.W., 
Washington 5, D. C., or 3485 University Street, Montreal 2, 
Canada. 


WANTED TO PURCHASE ... 
mestic. Entire 

SCIENTIFI PERIODICALS } libraries and smaller 
and BOOKS collections wanted 

WALTER Jj. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
TECHERT - HAFNER, INC. 
31 East 10th St., New York 3 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sel) 
at high market prices. Write Dept. A3S, J. S. CANNER, INC 

Boston 19, Massachusetts 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES |i 


RESEARCH 
LABORATORIES, INC. 
Founded 1922 


@ CONSULTATION 


Biologicol, Nutritional, Toxicological Studies 
for the Food, Drug ond Allied Industries 


48-14 33rd Street, Long Island City 1, N.Y. 


ANALYSES 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


Wisconsin 

RESEARCH 


LABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

} Screening of compounds for insecticidal, 

fungicidal and bactericidal properties 


| Biological evaluation and chemical 
_ determination of insecticides 


| | Peet Grady and C.S.M.A. aerosol tests 
Warfarin assays 
Write for price schedule 


WISCONSIN. ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 ° MADISON 1, WISCONSIN 


AVOID DELAY ... . Cash in Advance payment 
Must be enclosed with ALL classified ads. 
See “Charges and Requirements” 


0 SUPPLIES AND EQUIPMENT 


STAINS 


STARKMAN Biological Laboratory © 761 Bloor St.. w- 


SOLID INDEX of REFRACTION STANDARDS 
100-Mesh Specimens of 60 Different Optical Glasses and 
Mineral. Range 1.34 to 2.40 Index. Valuable Reference 
Standards for the Determination of Index of Refraction of 
Unknown Liquids. 


Iso other Allen Reference 
Sets for Microscopy 4-8 
R. P. CARGILLE LABORATORIES, “INC. 


117 Liberty $ New York 6, N. Y. 


LOOK AROUND... sue 


number of satisfied advertisers using small-space ads larly in 
practically every issue of SCIENCE—proof that these small ads get 
results! If you have a product or service of interest to scientists, 
why not take advantage of this low-cost means of increasing your 
profits! See page 14 for rates & information. 


October 24, 1952 


SUPPLIES AND EQUIPMENT 


Used Warburg Apparatus in good working condition ary attrac 


tively priced. Manufactured by American Instrument Company, 
Apparatus is a 14-unit type—115 V. A.C.—comes complete with 
manometer supports, but Stihent glassware. Write Box 303, 
SCIENCE. Xx 


TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 


¢ Swiss Mice 
@ Webster Strain 


REAGENT TABLETS... TO YOUR ORDER 
If your procedures require routine — of small quantities of reagents, 
perhaps these can be ly in tablet form—with 
assured uniformity and great ey of time . . . also an economical 
way to dispense very expensive reagents. 
We specialize in smali-lot tablets to order. 

Write us about any problem along this line. 

R. P. CARGILLE LABORATORIES, INC. 

117 Liberty Street New York 6, N. Y. 


e MICROSCOPES 
e ILLUMINATORS 
e MICROTOMES 
Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 
Write to 


ERIC SOBOTKA CO. 


All AMINO ACIDS—— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. 


102 West 42nd Street 
New York 36, N. Y. 


17 West 60th Street, 
New York 23, N q 


HYPOPHYSECTOMIZED RATS 


Ship to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, INC. @ Chien 29, 


Cc. P. AMINO ACIDS 
and Peptides 
for immediate delivery 
H. M. CHEMICAL CO., LTD. 
1651 — 18th St. Santa Monica, Calif. 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 
ALBINO -W RATS 


albino farms 0. BOX 331 
Dept. A RED BANK, N. J. 
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APPLICATION FOR HOTEL RESERVATIONS 
119th AAAS MEETING 


St. Louis, Mo., December 26-31, 1952 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in St. Louis. Please send your application, not to any hotel 
directly, but to the AAAS Housing Bureau in St. Louis and thereby avoid delay and confusion. The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in 
two weeks or less. Share a room with a colleague if you wish to keep down expenses. Mail your ap- 
plication now to secure your first choice of desired accommodations. All requests for reservations must 
give a definite date and estimated hour of arrival, as well as date and approximate hour of departure. 


HOTELS AND RATES PER DAY 
Hotel* Single Double Bed Twin Beds Suites 

CHASE 6.00— 9.00 8.00—10.00 8.00—12.00 14.00—30.00 
DESOTO*D 4.00— 6.00 6.00— 9.00 7.50—14.00 11.50—22.00 
JEFFERSON*D 4.50— 8.50 7.50—11.00 8.50—11.50 19.00—30.00 
LENNOX D 5.00— 7.00 6.50— 9.00 8.50— 9.50 13.00 & up 
MAJESTIC D 3.25— 4.50 5.25— 6.25 7.00— 8.00 10.00—15.00 
MARK TWAIN D 4.50— 6.50 6.00— 8.50 8.50— 9.50 16.00 & up 
MAYFAIR D 4.00— 7.00 5.50— 8.00 8.00—12.00 15.00 & up 
MELBOURNE 4.50— 8.00 6.50— 8.50 8.50—11.00 17.00—25.00 
ROOSEVELT Reserved for mathematicians, $2.75 to $3.75 per bed. 
SHERATON 5.25— 8.85 8.00—11.00 9.00—12.50 11.00-—30.00 
STATLER*D 4.00— 7.00 6.50— 9.50 7.50—11.00 21.50—26.50 

% Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 

please see Association Affairs, Science, July 25, or The Scientific Monthly, August 

D = downtown hotel; the other hotels (not downtown) are for the mathematicians primarily. 


——— THIS IS YOUR HOTEL RESERVATION COUPON 
AAAS Housing Bureau 

St. Louis 1, Mo. 


Please reserve the following accommodations for the 119th Meeting of the AAAS in St. Louis, Dec. 26-31, 1952: 
TYPE OF ACCOMMODATION DESIRED 


Double-Bedded Room ..... Maximum Rate ........ Number in party .......... 
Twin-Bedded Room ...... Maximum Rate ........ 

Desired Rate: Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


ADDRESS 


(Street) (City and Zone (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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Visst Choice Motel ............... Secom@ Choice Hotel Chlanice Motel 

(These must be indicated—add approximate hour, a.m. or p.m.) 
NAME 
(Individual requesting reservation) (Please print or type) 
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TRACERLAB SCALER 


Most Versatile Scaler in Low-Priced Field 


@ Electronic scale of 256 
@ Multiple preset count selection 


@ Regulated high voltage 


LABORATORIES wishing to enter the field of radio- 
activity with a minimum of capital outlay will find the new Tracerlab SC-19 Utility 
Scaler the ideal instrument. 

The Utility Scaler features eight electronic scales-of-two, which give a scaling 
factor of up to 256, followed by a mechanical register totalizing 9999 counts. A 
scale selector switch makes it possible to by-pass some of the scales and thus 
allows the choice of scaling factors of 32, 64, 128 and 256. Predetermined counts 
ranging from 320 to 256,000 may be selected by means of the preset count switch 
which will stop the register at 10, 100 or 1,000. 

With a resolving time of 10 microseconds, counting rates of up to 60,000 
CPM result in less than 1%, coincidence loss. The maximum counting rate of the 
Utility Scaler register is 1,000 CPM. The high voltage power supply 
is variable from 500 to 2000 volts and is so regulated that a 1%, 
change in line voltage causes only 0.1°/, change in high voltage. 


Please write for pamphlet No. 42 


Chicago, Washington, New York, Berkeley, Calif., Houston 


130 HIGH ST., BOSTON, MASS. 
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SCHOLAR’S MICROSCOPE = 


@ The reports keep coming in— 
yes, the AO Scholar’s Microscope 


does save time in teaching students 


microscopy. 


HOW THE AO No. 78 SCHOLAR’S 
MICROSCOPE CUTS TEACHING TIME 


This radically new idea in micro- 
scopes has proven a boon to science 
1. Easy to learn to use. teachers. The built-in light source 


2. Single focusing control—fast assures permanently aligned 
and precise. 
illumination and consequently better “ 
3. Factory-focused built-in light 
soures Gite optical performance with much 


suming and frequently faulty less adjustment. Low overall height : 


increases comfort in operation. A 

4. Reversed arm position giv: 
Locked-in parts reduce maintenance 

clearer view of specimen ae 


stage, objectives, and costs. ‘Spring-loaded’ focusing 


diaphragm openings. mechanism protects slides against Sa 
Since we are currently supplying both military © damage. See your AO distributor out 
and civilian needs, instrument deliveries or write Dept. K4. tks 
gr cannot always be immediate. ky 
XY 
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